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REPORT 


OF  THE 


METEOROLOGICAL   COMMITTEE  OF  THE 
ROYAL  SOCIETY, 

FOR  THE   TEAR   ENDING    DECEMBER  31,  1867, 


Ik  this  their  first  Report,  the  Meteorological  Committee  of  the 
Bojal  Society  propose  to  give  a  history  (rf  their  appointment,  to 
explain  theii*  constitution,  and  the  general  functions  they  are 
called  \i]poa  to  exexme,  as  well  as  to  show  how  the  funds  placed 
at  their  disposal  have  been  expended. 

The  somewhat  complicated  history  of  the  office  that  preceded 
them,  ie.,  the  Meteorological  Department  of  the  Board  of  Trade, 
fonnerly  presided  over  by  Admiral  FitzRoy,  has  already  been  fully 
described  in  a  Report  by  the  Committee  of  Inquiry  nominated 
by  the  Royal  Society,  the  Board  of  Trade,  and  the  Admiralty 
respectively,  which  was  printed  and  presented  to  Parliament 
in  1866,*  and  to  these  pages  is  appended  the  whole  of  the  sub* 
sequent  correspondence  that  has  passed  between  the  Board  of 
Trade  and  the  Royal  Society. 

The  following  brief  statement  will  be  sufficient  to  explain  the 
general  purport  of  that  correspondence,  and  the  steps  by  which 
the  Met^rolo^cal  Department  of  the  Board  of  Trade  became 
superseded  by  the  Meteorological  Committee  of  the  Royal  Society. 

On  Aug.  30, 1866,t  the  Board  of  Trade  stated  that  they  and  the 
Admiralty  were  prepared  to  support  the  course  proposed  in  the 
Report  of  the  Committee  of  Enquiry,  but  before  taking  further 
steps,  they  desired  the  opinion  of  the  President  and  Council  of  the 
Royal  Society  thereupon.  On  Oct.  27, 1866,t  the  President  and 
Council  of  the  Royal  Society  sent  their  reply,  of  which  the 
greater  part  is  here  reprinted,  because  the  Report  of  the  Committee 
of  Inquiry,  as  modified  by  this  letter,  defines  the  constitution 

*  Beport  of  a  Committee  appointed  to  consider  certain  questions  relating  to  the 
Keteorological  Department  ox  the  Board  of  Trade.    1866. 

The  Committee  was  appointed  at  the  reqaest  of  the  Board  of  Trade,  and  consisted 
of  the  following  gentlemen,  yiz.  i^Frands  Galton,  Es^.,  F.B.S.,  General  Secretary 
of  the  British  AjMociation  for  the  AdTsnoement  of  Science,  nominated  by  the  Pre- 
iident  and  Council  of  the  Boyal  Society ;  Staff-Commander  Eyans,  bJT.,  F.B.S., 
Chief  NaTal  Assistant  to  the  Hydrographer  of  the  Admiralty,  by  the  Admiralty  $ 
T.  H.  Farrer,  Esq.,  one  of  the  Secretaries  to  the  Board  of  Trade,  by  the  Board  of 
Trade. 

t  App.n. 
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Jlep<yrt  of  iJie  Meteorological  Committee 

and  functions  of  tbe  Meteorological  Committee  of  the   Royal 
Society. 

ExTRiuCT   FROM  THE  LETTER. 

a.  The  President  and  Council  entirely  concur  in  the  opinion  of  the 
Committee  (viz.,  the  Committee  of  Inquiry),  that  "  the  collection  of 
observations  from  captains  of  ships  is  a  function  which  can  probably  be 
best  performed  through  the  medium  of  such  agencies  as  a  Government 
office  can  command." 

b.  The  President  and  Council  also  concur  with  the  Committee  in  the 
opinion  that  *'  the  digesting  and  tabulating  results  of  observations  is  a 
function  which  requires  a  large  knowledge  of  what  the  state  of 
the  science  for  the  time  being  requires,  as  well  as  exact  scientiBc 
method."  They  believe  that  this  "  would  be  much  better,  as  well  as 
more  economically,  perfoimed  under  the  direction  of  a  scientific  body, 
furnished  with  requisite  funds,  than  it  will  be  if  left  to  a  Government 
department."  They  would,  however,  limit  the  sea  observations  to  those 
collected  by  British  observers,  and  the  land  observations  to  those  made 
within  the  British  Isles,  including  those  made  at  the  lighthouses  and 
coastguard  stations.  The  President  and  Council  assume,  with  the 
Committee,  that  '^  the  aid  afforded  by  Government  would  be  in  the  shape 
of  an  annual  vote,  so  made  as  to  leave  the  Royal  Society,  or  other 
scientific  body  charged  with  the  duty,  perfectly  free  in  their  method  and 
in  their  choice  of  labour,  but  upon  the  condition  that  an  account  shall 
be  rendered  to  Parliament  of  the  money  spent,  and  of  the  results 
effected  in  each  year." 

c.  The  President  and  Council,  referring  to  the  4th  paragraph  in  §  45, 
are  of  opinion  that  the  reduction  of  a  considerable  amount  of  arrears  of 
observations,  both  at  sea  and  on  land,  will  probably  be  desirable,  and 
that  it  *^  may  be  placed  in  the  same  hands  in  which  the  future  discussion 
of  meteorological  observations  is  placed." 

d.  In  reference  to  the  5th  paragraph  of  §  45,  as  to  the  issuing  of 
storm  warnings,  the  President  and  Council  do  not  concur  in  the  recom- 
mendation that  the  issue  of  storm  warnings  should  be  placed  under  the 
superintendence  of  the  scientific  body  under  whose  direction  the  meteoro- 
logical observations  are  discussed.  At  present  these  warnings  are 
founded  on  rules  mainly  empirical.  In  a  few  years  they  may  probably 
be  much  improved  by  deductions  from  the  observations  in  land 
meteorology,  which  will  by  that  time  have  been  collected  and  studied. 
The  empirical  character  may  thus  be  expected  to  give  way  to  one 
more  strictly  scientific,  in  which  case  the  management  of  storm  warnings 
might  be  fitly  undertaken  by  a  strictly  scientific  body. 

It  must  not  be  forgotten  that  storm  warnings  did  not  originate  in  any 
recommendation  from  the  Royal  Society.  If  their  present  continuance 
be  deemed  of  sufficient  importance  by  the  Government,  it  must  be  for 
them  to  consider  the  means  of  carrying  them  on. 

e.  The  President  and  Council  consider,  with  the  committee,  that  the 
publication  of  results  of  meteorological  observations  at  sea,  referred  to 
in  the  6th  paragraph,  §  45,  of  the  Report,  is  a  function  properly  belong- 
ing to  the  Hydrographic  Office  of  the  Admiralty.  It  would  seem 
desirable,  therefore,  that  the  Hydrographer  should  himself  be  a  member 
of  the  superintending  committee. 

3rdly,  You  ask  for  a  detailed  statement  of  the  establishment 
which  will  be  necessary  at  Kew,  for  the  purpose  of  receiving  and 
discussing  Meteorological  Observations. 

4thly,  A  similar  statement  with  respect  to  local  observations  in 
the  United  Kingdonu 

5thly.  An  estimate  of  the  cost  of  both. 
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The  President  and  Council  have  no  reason  to  question  the  general 
sufficiency  of  the  estimate  contained  in  the  Report,  §  45,  p.  40  ;  but 
any  detailed  statement,  either  of  the  staff  required  or  the  amount  of 
salaries  to  be  paid^  would  be  at  present  premature. 

Finally,  You  desire  to  have  the  views  of  the  President  and 
Council  with  respect  to  the  body  under  whose  management  and 
responsibility  the  establishments  in  question  should  be  placed. 

The  President  and  Council  consider  that  the  department  under  whose 
core  the  observations,  reductions,  and  tabulations  are  to  be  made  should 
be  under  the  direction  and  control  of  a  Superintending  Scientific  Com- 
mittee, who  should  have  (subject  to  the  approval  of  the  Board  of  Trade) 
the  nomination  of  all  appointments,  as  well  as  the  power  of  dismissal, 
of  the  several  officials  receiving  salaries  or  remuneration. 

The  services  of  the  members  of  this  committee  will  be  gratuitous, 
but  they  would  necessarily  require  the  assistance  of  a  competent  paid 
secretary,  whose  salary  will  be  included  in  the  estimates  requested. 

Should  the  nomination  of  the  Superintending  Committee  be  entinisted 
to  the  President  and  Council,  they  would  be  prepared  to  recommend 
gentlemen  competent  to  undertake  the  duties. 

The  Board  of  Trade  thereupon  issued  a  circular  dated  Nov.  9, 
1866,*  to  suspend  the  issue  of  Storm  Warnings  and  they  wrote  on 
Dec.  5,  1866,*  stating  that  the  Board  of  Trade,  the  Admiralty, 
and  the  Treasury  agreed  to  the  original  proposals,  (viz.  those  of 
Aug.  30, 1866,)  subject  to  the  modifications  proposed  by  the  Presi- 
dent and  Council  of  the  Royal  Society  in  their  letter  of  Oct.  27, 
1866,  and  just  quoted.  Thereupon  the  President  and  Council  of 
the  Eoyal  Society  passed  a  resolution  and  conmiunicated  it  to 
the  Board  of  Trade  on  Dec.  15,  in  the  following  words.* 

"  Resolved, — That  a  Standing  Committee  be  appointed  for  the 
purpose  of  superintending  the  Meteorological  Observations  to  be 
made  for  the  Board  of  Trade,  in  accordance  with  the  foregoing 
letter. 

^'  That  the  following  gentlemen  be  nominated  as  members  of 
this  Committee: — 

*^  laeut-Qeneral  Sabine, 

"  Mr.  Gassiot, 

"  Dr.  W.  A.  Miller, 

"  Mr,  De  la  Rue, 

«  ^:  w"^?otSode,     jOfficersoftheBritishAssociation. 

"  The  Hydrographer  to  the  Admiralty. 

"  Colonel  Smythe. 

"  That  this  Committee  place  themselves  in  communication  with 
the  Board  of  Trade. 

*'  That  in  the  event  of  a  vacancy  occurring  in  the  Committee,, 
the  fiact  be  communicated  to  the  Council  of  the  Royal  Society  in 
order  that  they  may  appoint  a  new  member." 

The  Meteorological  Committee  above  named  met,  for  the  first 
time,  at  Burlington  House,  on  the  3rd  of  January  1867,  and  at 

♦  App.  n. 
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once  selected  the  following  gentlemen  to  fill  the  superior  offices 
at  the  disposal  of  the  Committee  : — 

Mr.  Robert  H.  Scott,  Director  of  the  Office, 

Capt.  Henry  Toynbee,  of  the  Mercantile  Marine,  as  Marine 

Superintendent. 
Mr.  Balfour   Stewart,  as   Secretary  to  the   Committee   and 
Director  of  the  Normal  (Kew)  Observatory. 


On  the  7th  February,  Mr.  Scott  took  charge  of  the  office,* 
which  since  that  date  has  been  conducted  under  his  superin- 
tendence. 

Functions  of  the  Committee. 

The  functions  of  the  present  Committee  are  divided  into  three 
great  branches. 

I.  Ocecm  Meteorology, ---The  object  of  this  branch  is  to  deduce 
the  meteorology  of  aU  parts  of  the  ocean  firom  observations  made 
by  ships.  The  surface  of  the  ocean  is  conventionally  portioned 
off  by  lines  of  latitude  and  longitude  into  a  vast  number  of 
sections,  and  the  meteorology  of  each  section  is  discussed  as  though 
it  were  an  independent  district.  The  issue  of  instruments  to 
ships  is  also  undertaken  by  this  brancL 

II.  Telegraphic  Weather  Information. — This  branch  of  the 
functions  of  the  Committee  comes  most  prominently  before  the 
public,  but  it  must  not  therefore  be  assumed  that  it  is  the  most 
useful  or  important  part  of  their  wort 

III.  Lam^d  Meteorology  of  the  British  Isles, — The  new  feature 
of  this  branch  consists  in  the  establishment  of  seven  land  obser- 
vatories provided  with  self-recording  instruments.  Its  object  is 
two-fold ;  first,  to  give  accurate  data  for  a  discussion  of  the  law  of 
storms  and  weather  changes ;  and,  secondly,  to  ascertain  meteoro- 
logical constants,  thereby  performing  with  great  precision  for  the 
land  stations  that  which  is  accomplished  with  moderate  precision 
by  Branch  I.  for  the  entire  ocean. 

I. — Ocean  METEOBOLoaY. 

The  method  adopted  by  the  office  as  regards  the  collection  of 
statistics  bearing  on  ocean  meteorology,  has  been  to  lend  to 
captains  in  the  mercantile  marine,  instruments  which  have  been 
verified  at  Kew,  and  which  are  returned  for  re-comparison  with 


*  The  office  at  this  date  was  in  charge  of  the  Chief  Clerk,  Mr.  Simmonds,  as  Mr. 
*  T.  H.  Babington,  who  had  superintended  it  since  the  death  of  Admiral  FitzBoy,  had 
left  it  at  the  beginning  of  December  1866. 
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flbaaidards  as  soon  as  the  V03rage  is  completed.     Captains  lore 
ftbo  permitted  to  purchase  any  of  these  instruments  at  cost  price. 
The  complete  set  of  instruments  now  issued  is, 

1  Barometer  (Kew  pattern), 
6  Thermometers, 
1  Thermometer  screen, 
4  Hydrometers, 

and  in  exceptional  cases,  an  azimuth  compass. 

The  observations  are  recorded  in  registeiJS  prepared  in  close 
accordance  with  that  adopted  at  the  Brussels  Conference  in  1853. 

In  addition  to  this  duty,  the  office  has  firom  its  first  establish- 
ment, undertaken  the  entire  responsibility  of  supplying  Her 
Majesty^s  Navy  with  meteorological  instruments,  a  special  grant 
being  sanctioned  by  the  Adnviralty  for  this  purpose.*  In  the 
case  of  such  supply,  the  duty  of  returning  kept  registers  to  the 
office  is  not  compulsory.  However,  some  of  the  most  valuable 
registers  which  have  been  received  have  been  kept  on  board  ships 
belonging  to  the  Royal  Navy. 

The  "  Committee  of  Enquiry  "  in  their  Report  went  at  some 
length  into  the  method  adopted  by  the  office  for  the  discussion 
of  such  returns,  and  gave  a  list  of  the  results,  which  had  been 
published  by  the  late  Admiral  FitzRoy  in  the  form  of  "  Meteo- 
rological Papers''  (of  which  14  numbers  in  all  appearedf)  and 
also  of  the  work  on  this  branch  of  the  subject  which  was  in 
progress  at  the  date  of  their  enquiry. 

When  the  Committee  took  charge  of  the  office  the  only  por- 
tions of  this  work  which  were  still  in  hand  were  the  discussion 
of  data  for  sea  surface  temperatures  in  the  South  Atlantic,  and 
for  wind  charts  lor  the  South  Pacific. 

These  were  completed  before  the  end  of  March,  and  the  staff* 
of  the  office  were  set  free  to  commence  operations  on  a  system 
which  was  a  modification  of  that  which  had  previously  been 
followed. 

The  method  suggested  by  the  "  Committee  of  Enquiry  "  was, 
that  each  set  of  ol«ervations  should  be  copied  on  a  separate  card, 
bearing  once  for  all,  a  reference  to  the  register,  the  date  and  hour, 
and  the  latitude  and  longitude.  By  this  means  ail  the  informa- 
tion contained  in  the  registers  would  be  transfen^ed  to  cards  with 
more  certainty  and  at  less  expense  of  time  and  trouble  than  if 
each  separate  element  were  extracted  on  a  different  sheet.  The 
^option  of  cards  had  another  apparent  advantage,  viz.^  the 
fecility  which  it  afforded  for  the  sorting  or  grouping  of  the  mate- 
rials in  any  order  which  might  be  desirable  for  the  purpose  of 
any  special  investigation. 

In  order  to  test  this  method  thoroughly,  a  large  supply  of  such 
cards  was  procured,  and  about  700  were  filled  up.  By  this  means 
the  rate  at  which  the  observations  could  be  entered  on  them  was 

*  See  page  25.  f  See  Beport,  pp.  13, 1 4. 
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fairly  tested,  as  well  as  the  facilities  for  sorting  and  grouping 
which  were  really  afforded  by  the  fact  of  the  (»Tds  being  loose 
and  separate.  It  was  found  that  the  rate  at  which  observations 
could  be  transferred  from  the  register  to  the  cards  was  a  slow 
one;  that  it  was  very  troublesome  to  re-extract  any  element 
such  as  the  readings  of  the  barometer  from  such  cards,  for  the 
purpose  of  special  investigations ;  and,  lastly,  the  conveniences 
for  sorting  and  grouping  were  more  than  counterbalanced  by 
the  difficulty  of  managing  so  large  a  number  of  loose  documents. 
It  was  finally  resolved  to  abandon  this  plan,  and  in  place 
thereof  to  extract  into  large  data  books,  ruled  in  columns  corre- 
sponding closely  to  those  of  the  registers,  A  specimen  of  such 
a  book  is  given  in  App.  III.  Its  pagination  has  been  devised  on 
the  following  plan.  The  surface  of  the  globe  has  been  divided 
into  spaces  comprising  10  degrees  of  latitude  and  longitude,  which 
are  called  10  degree  squares,  from  their  shape,  which  is  rectangular 
on  a  chart  on  Mercator's  projection.  Each  of  these  spaces 
comprises  100  single  degree  squares,  and  each  opening  of  a  data 
book  corresponds  to  one  of  these  smaller  divisions.  Thus  each 
10  degree  square  requires  100  openings  of  a  data  book  which 
are  numbered  from  00  to  99.  Each  of  these  books  corresponds 
to  one  month 

It  is  hoped  that  the  advantages  which  this  plan  offers  in  the 
way  of  simple  systematic  arrangement,  and  of  facility  of  reference 
to  volumes  bound  and  uniformly  paged,  will  more  than  compen- 
sate for  the  temporary  convenience,  as  to  sorting  and  grouping  for 
any  special  investigation,  afforded  by  the  method  of  cards.  It  is 
also  evident  that  by  this  system  results  can,  if  necessary,  be 
obtained  for  spaces  of  one  degree  square,  while  there  is  no  diffi- 
culty in  throwing  a  number  together  so  as  to  obtain  means  for 
larger  areas  in  parts  of  the  ocean  where  minute  subdivision  is 
not  requisite.  It  seems  scarcely  necessary  to  make  provision  for 
a  subdivision  of  the  space  into  smaller  areas  than  single  square  • 
degrees,  as  there  is  always  an  amount  of  uncertainty  about  a 
ship's  position  ;  more  especially  when  this  has  been  interpolated 
in  the  entry  in  the  data  book,  as  in  general  it  must  be  for 
all  observations  except  those  taken  at  noon.  However,  the  data 
books  contain,  for  each  observation,  an  entry  of  the  exact  position 
of  the  ship,  as  far  as  it  could  be  ascertained,  so  that  all  possible 
minuteness  of  subdivision  is  attainable. 

A  scheme  of  extraction  having  thus  been  selected,  the  next  step 
was  to  choose  the  district  on  which  operations  should  be  com- 
menced. The  region  chosen  was  that  part  of  the  Atlantic  which 
lies  between  the  parallels  of  20*^  N.  and  10°  S.  Its  northern  limit 
is  permanently  within  the  region  of  the  north-east,  and  its 
southern  of  the  south-east  trade.  Between  these  trade  winds  is 
included  the  belt  known  familiai-ly  as  the  "  Equatorial  Doldrums," 
whose  annual  oscillation  in  position  extends  from  the  neighbour- 
hood of  the  equator  to  about  the  parallel  of  15°  N, 

It  is  evident  that  the  periodical  changes  which  take  place  in 
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this  port  of  the  ooean  oould  not  be  traced,  unless  the  observations 
-were  subjected  to  such  a  minute  examination  as  is  requisite  in 
order  to  obtain  monthly  means  for  single  square  degrees. 

It  is  hoped  that^  by  means  of  this  investigation,  a  solution  may 
be  furnished  to  the  question  so  frequently  asked  by  Commanders 
who  have  kept  registers  for  the  Meteorological  Department,  viz., 
what  is  the  best  route  for  crossing  the  equator  in  each  month  ?  The 
registers  of  one  month  abound  with  bitter  complaints  against  the 
westerly  route,  while  those  of  another  month  are  as  full  of  its 
piaisa 

Again,  there  seems  to  be  a  space  lying  to  the  westward  of 
''  Bouth-'west  monsoon  of  the  line/*  on  the  coast  of  Africa^  which 
at  certain  seasons  shoiild  be  avoided,  as  it  is  found  that  ships  in 
this  space  have  been  doing  little  or  nothing,  while  those  further 
to  the  eastward  have  made  good  way  to  the  southward. 

A  very  cursory  examination  of  the  registers  is  sufficient  to  show 
that,  similarly,  at  certain  seasons  of  the  year  ships,  bound  to  the 
southward,  should  avoid  the  coast  of  South  America,  or  else  their 
passage  will  be  prolonged  quite  as  much  as  it  would  l»e  at  other 
seasons  by  their  keeping  too  close  to  the  Afitican  coast. 

It  seems  also  probable  that  by  investigating  the  region  lying 
to  the  eastward  of  the  West  Indian  Islands  it  may  be  possible  to 
trace  the  origin  of  some  of  the  hurricanes  with  which  those 
Islands  are  so  frequently  visited.*  During  the  hurricane  season  it 
has  been  found  at  times  that  ships  passing  to  the  westward  of  the 
Cape  Verde  Islands,  have  felt  a  south-east  gale,  which  may  turn 
out  to  have  been  the  north-east  quarter  of  one  of  these  storms, 
which  are  seldom  noticed  until  they  travel  many  degrees  to  the 
westward  of  the  meridian  of  the  Cape  Verdes. 

Lastly,  much  has  to  be  learnt  with  reference  to  the  currents  of 
this  part  of  the  sea,  especially  in  the  Gulf  of  Guinea. 

We  find  the  Guinea  current  with  a  temperature  of  80®  or  90** 
running  to  the  eastward,  while  in  close  proximity  to  it,  on  its 
southern  edge,  we  meet  the  equatorial  current  running  to  the 
westward  with  a  temperature  of  70°  or  even  lower.  One  very 
careful  observer  has  recorded  a  temperature  of  only  66°  in 
the  Guinea  current  itself,  showing  that  variations  in  surface  tem- 
perature, similar  to  those  known  to  exist  in  the  Gulf  Stream,  are 
traceable  in  this  current,  so  close  to  the  equator* 

The  question  of  the  surface  temperature  of  the  sea,  the  discussion 
of  which  throws  such  an  important  light  on  the  course  of  ocean 
currents,  has  also  attracted  the  notice  of  the  Committee  in  a 
special  way.  In  order  to  collect  materials  for  a  more  compre- 
hensive investigation  of  this  subject,  it  was  resolved  to  make 
application  to  the  principal  lines  of  Transatlantic  steamers.  The 
appeal  was  met  with  the  utmost  readiness  by  the  respective, 
directors,  and  before  the  end  of  the  year  several  lines  of  steamers 


*  They  make  their  first  appearance  at  the  Windward  Islands  as  cyclones  completely 
developed,  and  therefore  must  have  taken  their  rise  somewhere  within  the  district  under 
discussion* 
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were  engaged  in  making  regular  observations  in  aid  of  this 
enquiry.* 

It  is  hoped  by  this  means  to  obtain  within  a  brief  period  of 
time  a  mass  of  material  which  will  be  beyond  comparison  more 
complete  than  any  which  has  as  yet  been  collected. 

The  former  investigation  in  this  direction  which  had  been 
undertaken  by  the  oflSce  was  unfortunately  on  a  plan  which 
hardly  admitted  of  the  results,  being  turned  to  practical  use  in 
the  tracing  of  currents. 

The  observations  had  been  discussed  with  the  view  of  giving 
monthly  mean  temperatures  for  each  five  degree  square.  But 
in  certain  parts  of  the  ocean  the  boundaries  between  currents  of 
very  different  characters  are  very  sharply  defined;  so  that  if 
observations  taken  in  different  currents  are  thrown  together,  as 
they  must  be  in  taking  means  for  so  large  a  space^  the  phenomena 
would  be  entirely  masked. 

The  Royal  Meteorological  Institute  of  the  Netherlands  in  its 
Ocean  Temperature  Charts  published  in  1865,t  has  taken  the  means 
for  strips  of  5°  longitude  and  1°  latitude.  This  method  offers  an 
obvious  advantage  in  tracing  the  course  of  currents  which  flow  in 
an  east  and  west  direction.  Even  this  subdivision  is  very  far 
from  being  minute  enough  for  all  purposes,  and  accordingly  the 
method  now  followed  in  the  office  will  render  it  possible  to  prepare 
single  degree  charts,  should  such  minuteness  be  required,  as  most 
probably  will  be  the  case.  The  Dutch  Institution  is  at  present 
engaged  in  the  preparation  of  temperature  charts  for  single  degree 
squares,  for  the  region  lying  around  the  South  of  Africa. 

In  order  that  the  whole  of  the  work  which  has  been  already 
done  in  the  office  in  the  direction  of  Sea  Temperature,  should  be 
rendered  available  to  the  public,  and  that  at  the  same  time  the 
results  already  obtained  in  Holland  should  be  published  in  a  form 
acceptable  to  English  readers,  it  was  resolved  to  prepare  for  the 
South  Atlantic  Ocean,  monthly  charts  containing  all  the  informa- 
tion contained  in  the  Dutch  charts  reduced  to  the  Fahrenheit  scale, 
together  with  the  means  for  five  degree  squares  obtained  from  the 
discussion  of  the  Board  of  Trade  registers.  These  charts  are  now 
being  lithographed,  and  will  be  supplemented  by  copious  notes, 
consisting  of  extracts  from  the  registers  of  any  captains  who  have 
recorded  sudden  changes  of  temperature  or  other  remarkable 
phenomena,  bearing  on  the  question  under  discussion. 

It  will  be  seen  that  such  a  publication  does  not  in  any  way 
interfere  with  the  future  preparation  of  more  perfect  charts. 
Inasmuch  as  the  materials  already  extracted  could  not  be  made 
use  of  for  any  spaces  smaller  than  5°  squares,  without  referring  in 
each  instance  to  the  original  register,  the  Committee  have  deemed 
it  advisable  to  print  these  charts  in  their  present  condition,  with 

*  Those  at  present  engaged,  (April  1868,)  are  The  Royal  Mail  Steam  Packet  Co., 
The  British  and  North  American  Royal  Mail  Co.,  The  Liverpool,  Nev  York,  and 
Philadelphia  Screw  Steamship  Co.,  The  Panama  and  New  Zealand  Royal  Mail  Co., 
The  African  Steamship  Co.,  The  Cunard  Line  (Halifax  to  Bermuda),  and  Messrs. 
Lamport  and  Holt's  Line  to  the  Brazils. 

t  Ondersoekingen  met  den  Zeethermometer ;  Utrecht,  1861.  ' 
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the  hope  of  hereafter  bringing  forward  others  more  commensurate 
with  the  ample  materials  which  already  exists  and  which  are 
rapidly  receiving  additiona 

The  other  investigations  whi<;h  had  been  left  in  an  unpublished 
state  by  Admiral  FitzRoy  consisted  chiefly  of  wind  data  for  the 
Atlantic,  and  of  general  meteorological  information  for  the  Pacific 
Ocean  and  China  Seas.  The  various  parts  of  this  vast  region 
were  very  unequally  represented.  For  portions  data  had  been 
obtained  for  each  month  in  the  year,  while  in  other  parts  the  work 
had  barely  been  commenced,  owing  to  want  of  material. 

It  was  determined  to  print  the  Atlantic  wind  data  in  a  tabular 
form,  and  to  publish  some  portion  of  the  information  concerning 
the  Pacifia  As  a  commencement  the  south  eastern  portion  of  the 
Ocean  lying  along  the  coast  of  South  America,  the  China  Seas, 
and  the  neighbourhood  of  Vancouver  Island  were  taken  up.  It 
is  hoped  that  all  these  various  publications  will  be  presented  to 
the  public  in  the  course  of  this  summer. 

It  wiU  at  once  be  seen  that  the  immense  number  of  registers, 
upwards  of  2,000,  which  have  accumulated  in  the  office,  and  of 
which  the  amotmt  is  continually  increasing,  renders  it  quite  impos- 
sible for  the  office,  with  its  limited  staff,  to  make  much  impression 
on  the  mass  of  observations  which  they  contain,  so  that  some  time 
must  necessarily  elapse  before  the  materials  for  the  comparatively 
small  district  now  under  investigation,  are  ready  for  discussion. 

The  maximum  rate  of  extraction  from  the  registers  into  the  data 
books,  allowing  for  the  necessary  corrections  to  the  laititude  and 
longitude,  and  to  the  readings  of  the  instruments,  &c.,  has  been  found 
to  be  45  sets  of  observations,  per  day  of  six  hours,  for  one  person. 

For  the  district  under  discussion  each  register  yields  on  an 
average  90  sets  of  observations  on  the  outward  and  as  many  on 
the  homeward  voyage.  Thus  each  Register  would  require  four 
days  for  its  complete  extraction. 

If  the  discussion  of  1,000  Registers  be  considered  as  enough  to 
^ve  mean  results  of  sufficient  accuracy  for  the  area  under  inves- 
tigation, it  appears  that  its  completion  will  require  4,000  days. 
The  statement  in  A  pp.  VII.  shows  that  only  three  persons  can  be 
spared  for  this  duty,  and  of  their  time  a  third  part  is  diverted 
to  the  preparation  of  the  Daily  Weather  Reports.  Accordingly 
the  Committee  are  obliged  to  state  that  unless  they  are  enabled 
to  increase  their  available  staff  for  this  service,  which  the  funds 
at  their  disposal  will  scarcely  allow  them  to  do,  there  is  but 
little  chance  of  results  being  published  for  the  space  of  upwards  of 
four  years. 

The  Committee  have  accordingly  met  with  the  greatest  promp- 
titude the  proposal  first  made  by  Mr.  Meldrum,  the  Secretary  of 
the  Meteorological  Society  of  the  Mauritius,  that  he  should  be 
allowed  to  obtain  copies  of  certain  observations  bearing  on  the 
district  of  the  Indian  Ocean  to  which  his  attention  has  been 
more  especially  attracted.  According  to  the  practice  now  esta- 
blished^ any  public  body  that  wishes  to  discuss  any  unpublished 
meteorological  ii^formation  which  is  in  the  office  can  obtain  it, 
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by  stating  the  nature  of  the  information  required,  and  the  object 
for  which  it  is  wanted,  and  by  paying  the  expense  of  copying. 
The  Scottish  Meteorological  Society  has  already  availed  itself  of 
the  facilities  afforded,  and  materials  have  thus  been  supplied  to 
them  in  aid  of  an  investigation  of  storms  in  North  America, 
which  has  been  undertaken  by  Mr.  Buchan,  the  secretary,  by 
direction  of  the  Council  of  the  society.  The  Meteorological 
Committee  of  Calcutta,  whose  secretary  Mr.  Blanford,  was  in 
England  in  the  course  of  last  summer,  have  expressed  their  inten- 
tion of  following  Mr.  Meldrum's  example,  and  they  have  already 
received  some  information  bearing  on  the  cyclone  of  October 
1865,  and  have  applied  for  similar  information  as  regards  the 
cyclones  of  the  latter  part  of  1867.  Lastly,  M.  Le  Verrier,  acting 
on  behalf  of  a  scientific  association  in  France,*  having  asked  for 
copies  of  observations  made  in  the  Atlantic,  to  aid  in  the  prepa* 
ration  of  his  synoptic  charts  of  the  year  1865,  has  received  all  the 
information  which  it  was  in  the  power  of  the  office  to  afford  him. 
In  this  case  the  Committee  have  not  considered  it  necessary 
to  require  M.  Le  Verrier,  to  whom  they  are  indebted  for  most 
cordial  co-operation  in  the  work  of  international  meteorological 
telegraphy,  to  bear  the  cost  of  copying  the  documents. 

By  affording,  in  this  manner,  facilities  of  access  to  the  infor- 
mation which  they  have  better  opportunities  of  collecting  than 
any  one  else,  the  Committee  hope  that  results  may  be  published 
in  a  &r  shorter  time  than  if  such  materials  had  been  retained 
exclusively  in  their  own  hands. 

The  Committee  would,  before  concluding  this  portion  of  their 
report,  subjoin  the  statement  of  the  number  of  instruments  at 
present  in  use  in  Her  Majesty's  Navy  and  in  the  Merchant 
Service, 


Instruments  supplied  &c.  to  the 

Royal  Navy. 

Barometers. 

Aneroids. 

Thermometers. 

Hydrometers. 

Jan.  1, 1867,  afloat       - 
Issued  in  1867      - 

216 
63 

406 
112 

866 
270 

316 
69 

Returned  in  1867   (in- 
cluding        damaged 
instruments) 

279 

67 

518 

98 

1,136 
255 

385 
152 

Jan.  1, 1868,  afloat       - 

212 

420 

881 

233 

These  instruments  are  those  at  present  in  use  in  the  Navy. 
As  has  akeady  been  explained,  each  ship  of  war  is  supplied  with 
instruments  by  the  office  out  of  the  grant 'sanctioned  by  the 
Admiralty.  Such  instruments  are  not  necessarily  employed  for 
the  purpose  of  supplying  data  to  the  Meteorological  Office,  being 
required  as  a  portion  of  the  regular  outfit  of  the  ship. 

*  L' Association  Sdentifique  de  France. 
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Barometers. 

CompaBsea. 

Thermometers. 

Hydrometers. 

Jsn.  1,  1867,  afloat        - 
Issued  in  1867      - 

46 

48 

18 
12 

226 

268 

133 
174 

Returned  in  1867     in- 

instrmnents)      - 

94 

36 

30 
12 

494 
162 

307 

87 

Jsn.  1, 1868,  afloat       - 

58 

18 

332 

220 

As  regards  the  amount  of  information  which  reached  the  office, 
the  number  of  Meteorological  documents  received  in  1867  was 
68,  being  a  decrease  of  59  on  the  number  sent  in  during  the 
previous  year. 

Of  these  documents  41  were  reports  from  foreign  lighthouse 
stations,  &a,  so  that  only  27  were  bond  fide  Meteorological 
Kegisters. 

The  ntimber  of  merchant  ships  supplied  was  37  as  against  24! 
in  1866.  It  appears  from  the  foregoing  return  that  a  larger 
numher  of  instruments  was  issued  than  would  be  required  for  that 
number  of  shipa  The  discrepancy  arises  from  the  fact  that  some 
of  the  instruments  were  supplied  to  the  steam  companies  for 
their  respective  vessels,  and  were  not  actually  at  sea  before 
December  31. 

In  App.  rV.  will  be  found  a  list  of  the  Meteorological  docu- 
ments received  in  the  course  of  the  year  1867. 

The  Committee  have  thought  it  best,  for  the  present,  not  to 
be  too  anxious  to  collect  information,  inasmuch  as  the  staff  at 
their  disposal  for  its  discussion  is  already  entirely  insufficient,  for 
some  time  at  least,  to  complete  the  investigation  of  the  materials 
fdready  accumulated  in  the  office. 

II. — ^Telegraphic  Weather  Information. 

The  issue  of  daQy  telegraphic  weather  reports  had  been  set  on 
foot  by  Admiral  FitzRoy  in  the  year  1860  (See  his  Report  pub- 
lished in  1862).  The  main  features  of  the  plan  were  as  follows : 
A  numl>er  of  stations  situated  on  the  coasts  of  the  British  Islands^ 
and  possessing  telegraphic  communication  with  London^  were 
selected,  and  arrangements  were  made  with  the  Electric  and 
the  Magnetic  Telegraph  Companies,  for  observations  to  be  made 
at  these  stations  by  their  officers  at  8  a.m.  and  reported  daily  to 
London.  The  instruments  supplied  were  two  barometers  (Kew 
pattern),  two  ordinary  thermometers,  a  maximum  and  a  mini-> 
mum  thermometer  and  a  rain  gauge.  The  number  of  these 
stations  at  present  in  operation  in  Qreat  Britain  and  Ireland 
is  18,  viz.,  nine  in  England  (North  Shields,  Scarborough, 
Yarmouth,  London,  Portsmouth,  Weymouth,  Plymouth,  Pen- 
zance, and  Liverpool),  one  in  Wales  (Holyhead),  four  in  Ireland 
(Greencastle,   Valencia^  Cape  Clear,  and  Roche's  Point  at  the 
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mouth  of  Cork  harbour),  and  four  in  Scotland  (Nairn,  Aberdeen^ 
Leith,  and  Ardrossan). 

Up  to  the  date  at  which  the  Committee  assumed  the  superinten- 
dence of  the  office,  no  inspection  of  any  kindhadheen  undertaken 
with  the  view  of  ascertaining  either  the  position  of  the  instra* 
ments  at  these  stations^  or  the  capability  of  the  observers  to  report 
correctly.  The  stations  were  all  visited  in  the  course  of  last 
summer,  and  were  found  to  be  in  urgent  need  of  inspection.  In 
three  instances  the. thermometers  were  kept  under  the  roof  of  a 
railway  station,  and  in  one  case  in  a  box  which  was  almost  com- 
pletely closed.  Thermometers  were  found  coated  with  dust,  and 
as  for  the  wet  bulb  thermometer  it  was  only  properly  managed  at 
one  station.  In  one  case  this  latter  instrument  was  found  com- 
pletely coated  with  carbonate  of  Ume,  and  in  another  with  its  bulb 
totally  immersed  in  water.  The  wind  reports  were  ffiven  sometimes 
by  true  and  sometimes  by  magnetic  bearings,  while  the  force  was 
estimated  by  the  merest  guess  work.  In  several  instances,  the 
clerks  stated  that  th^y  had  never  received  any  instruction  in  this 
special  duty  of  reporting,  and  were  totally  unaware  that  their 
reports  were  necessarily  untrustworthy  owing  to  the  situation 
01  their  instruments. 

Since  the  date  of  the  inspection  the  quality  of  the  reports 
received  has  improved  to  a  remarkable  e:|^nt,  and  there  is  fair 
reason  to  hope  for  still  greater  improvement. 

In  addition  to  the  information  derived  from  British  sources, 
arrangements  have  been  made  with  the  French  authorities  for  the 
regular  interchange  of  meteorological  intelligence. 

M.  Le  Terrier,  to  whose  unceasing  efforts  the  establishment  of 
international  telegraphy  is  in  a  great  measure  due,  has  organized 
a  system  by  means  of  which  he  receives  reports  &om  various 
European  stations  for  publication  in  the  daily  bulletiD.  of  the 
Observatoire  Imperial 

To  him  the  office  has  sent  reports  daily  from  Nairn,  Scar- 
borough, Yarmouth,  Penzance,  Valencia,  and  Greencastle,  and,  in 
addition,  an  afternoon  report  from  Yalencia,  and  it  sends  also  by 
telegraph  to  the  Ministry  of  Marine  in  Paris  a  daily  abstract  of 
the  information  received  from  British  stations. 
:  In  return  for  these  services  the  office  receives  from  M.  Le 
Vender  daily  reports  from  Skudesnaes,  the  Helder,  and  Corunna, 
and  from  the  Ministry  of  Marine  reports  from  Brest^  Lorient^  and 
Bochefort. 

On  application  being  made  to  M.  Le  Verrier  in  the  month  of 
November  to  furnish  information  from  stations  situated  in  the 
interior  of  the  continent,  he  has  with  the  utmost  readiness 
Acceded  to  the  request,  and  has  promised  daily  reports  from 
Paris,  Brussels,  Strasbourg,  and  Lyons,  only  requiring  in  return 
an  afternoon  report  from  Greencastle.* 

*  This  system  was  set  in  operation  at  the  beginning  of  January,  and  since  that  date 
the  Ministry  of  Marine  has  also  readily  consented  to  send  reports  fh>m  three  additional 
BUtions,  viz..  Cape  Gris  Kez,  Biarritz,  and  Cape  Side  near  Tonlon,irithout  requiring 
.any  additional  ixifonnation  in  retom. 
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In  the  eoQrse  of  the  month  of  Novemhery  the  Committee 
teceived  frOm  Mr.  J.  C.  Deane,  Secretary  of  the  Anglo-American 
Telegraph  Company,  a  letter  in  which  he  stated  that  he  had 
received  authority  from  the  Directors  of  that  Company  to  offer  a 
jbuly  service  of  meteorological  reports  from  Heart's  Content  in 
Ifewfoandland,  on  terms  which  were  beyond  £dl  comparison  lower 
than  the  r^ukr  tariff  charged  by  the  Company. 

This  munificent  offer  was  accepted  by  the  Committee  on  the 
understanding  that  if  copies  of  such  messages  were  sent  to  any 
foreign  government,  the  government  in  question  should  be  re* 
quir^  to  contribute  to  the  expense  of  transmission ;  the  amount 
80  contributed  to  be  added  to  the  sum  payable  by  this  office  to 
the  Company. 

The  French  Government  have  been  induced  by  M.  Le  Yerrier 
io  accede  to  the  proposal,  and  have  consented  to  pay  a  propor- 
tionate amount. 

' .  Arrangements  have  accordingly  been  made  to  try  the  service 
on  these  terms  for  a  period  of  three  months.  It  will  then,  it  is 
bopedy  be  seen  whether  the  value  of  the  intelligence  received  is 
commensurate  with  its  cost,  and  consequently  whether  or  not  it 
is  advisable  to  condude  more  permanent  arrangements. 

It  appeals  by  reference  to  the  list  of  stations  that^  while  the 
coast  of  England  is  very  well  represented,  additional  stationer 
e^dally  in  the  West  and  North  of  these  islands,  would  be 
desirable  in  order  to  render  the  system  more  complete.  The 
choice  of  situations  is  of  course  limited  by  the  necessity  of 
the  existence  of  telegraphic  communication  ;  but  among  the  most 
.obvious  positions  which  supply  this  condition  the  Committee  may 
name  Pembroke,  Galway  or  Westport,  Oban  and  some  station  on 
iie  east  coast  of  Sutherlandshire  \  Wick  is  at  present  beyond  the 
telegraphic  area. 

The  annual  cost  of  such  stations,  especially  of  those  in  Ireland,  is 
considerable,  and  the  Committee  regret  that  the  funds  at  their 
disposal  afford  no  present  prospect  of  increasing  their  number,  at 
all  events  within  the  coming  year. 

In  one  particular,  however,  they  think  it  necessary  to  make  an 
exception.  Reports  were  formerly  received  from  Heligoland,  but 
ihe  direct  telegraphic  communication  with  that  island  has  been 
ontemipted  for  more  than  two  years.  The  only  station  on  the 
eastern  coasts  of  the  North  Sea  which  at  present  sends  reports  to 
Iiondon  is  Skudesnaes,  and  accordingly  the  Committee  are  in 
treaty  with  the  newly  established  Norddeutsche  Seewarte  at 
Hamburg  for  the  supply  of  daily  repoits  from  Cuxhaven,  to  be 
sent  at  the  expense  of  this  office^  unless  the  town  council  of 
.Hamburg  should  be  disposed  to  receive  in  exchange  daily  reports 
from  a  British  station. 

The  <*  Committee  of  Enquiry "  in  their  Report  entered  into 
a  minute  discussion  of  the  agreement  of  the  *'  Storm  Wamings  ** 
and  the  "  Weather  Forecasts "  issued  by  the  Meteorological 
Department  of  the  Board  of  Trade  with  the  weather  subse- 
quently  experienced.      This  comparison,   in   the  case  of  the 
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Weather  Forecasts,  as  applied  for  one  month,  December  1865,  -was 
decidedly  unfayotirable.  As  to  the  Storm  Warnings  it  appeared 
that  on  an  average  of  three  years,  ending  April  1st,  1865,  the 
per-centagesof  correct  warnings  were  75  per  cent  as  to/(wce,  but 
only  38  per  cent,  as  to  direction.  Subsequent  to  the  publication 
of  the  report,  Captain  De  Bostaing,  chief  of  the  Meteorological 
Department  of  the  Ministry  of  Marine  in  Paris,  has  published  the 
results  of  an  investigation  into  the  correctness  of  the  warnings 
issued  by  the  Meteorological  Department  of  the  Board  of  Trade  for 
French  ports.  He  SluSs  that  76  per  cent,  of  the  predictions  of 
strongwinds  issued  by  the  Meteorological  Department  were  fulfilled, 
while  89  per  cent,  of  the  strong  winds  which  were  actually  expe- 
rienced on  the  French  coast  were  foretold  by  the  oflSice  in  London. 
It  will  be  seen  that  a  comparison  of  the  warnings  with  the  facts 
in  this  precise  sense  had  not  been  undertaken  by  the  Committee 
of  Enquiry.  The  results  of  the  two  enquiries  as  to  the  correct- 
ness of  predictions  regarding  the  force  of  the  wind  are  practically 
identicsd. 

The  **  Committee  of  Enquiry  "  in  their  Report,  section  42,  made 
several  recommendations  as  to  this  subject,  suggesting  that  the 
weather  forecasts  should  be  discontinued,  but  the  storm  warnings 
retained  in  a  form  modified  from  that  which  had  been  the  former 
practice  of  the  office. 

The  Royal  Society,  in  their  letter  of  October  27th,  1866,* 
stated: — 

"  The  President  and  Committee  do  not  concur  in  the  recom- 
mendations that  the  issue  of  storm  warnings  should  be  placed 
under  the  superintendence  of  the  scientific  body  under  whose 
direction  the  meteorological  observations  are  discussed    .... 

It  must  not  be  forgotten  that  storm  warnings 

did  not  originate  in  any  recommendation  of  the  Royal  Society. 
If  their  present  continuance  be  deemed  of  sufficient  importance 
by  the  Government,  it  must  be  for  them  to  consider  the  means  of 
carrying  them  on." 

They  were  accordingly  suspended  by  circular  from  the  Board 
of  Trade  dated  November  29th,  1866,*  and  subsequently  the 
Treasury,  in  a  letter  to  the  Board  of  Trade,t  stated  "  It  appears  to 
*'  my  Lords,  that  if  the  other  branches  of  the  Meteorological 
"  Department  are  to  be  transferred  to  the  Royal  Society,  a  very 
"  strong  case  ought  to  be  made  out  for  the  utility  of  these 
"  warnings,  before  they  could  consent  to  retaining  under  the 
"  superintendence  of  the  Board  of  Trade,  or  of  establishing  under 
"  some  other  Government  Department,  a  separate  staff  for  the  mere 
"  purpose  of  continuing  them,  and  they  are  not  disposed,  with 
"  the  information  at  present  before  them,  to  sanction  any  expendi- 
"  ture  on  that  account." 

As  soon  as  the  circular  above  refen'ed  to  had  appeared,  several 
memorials  were  addressed  to  the  Board  of  Trade,  praying  for  the 
speedy  resumption  of  the  storm  warnings. 

*  App.  IL  t  Parliamentary  Paper  240,  1867. 
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The  Committee,  early  in  March  1867,  framed  a  circular  in 
which  they  expressed  their  willingness  to  communicate  by  tele- 
graph  any  infoi-mation  which  had  been  received  at  the  office,  pro- 
vided that  the  parties  applying  for  the  intelligence  would  bear 
half  the  cost  of  its  transmission.  This  was  issued  to  all  ports 
from  which  memorials  relating  to  the  storm  warnings  had  been 
received. 

On  the  Slst  of  May  the  Board  of  Trade  asked  the  Committee 
*'  whether  it  might  not  be  possible  for  the  Committee  appointed 
*^  by  the  Royal  Society^  upon  such  conditions  and  under  such 
"  limitations  as  they  may  think  fit,"  to  give  "  some  warning  of 
"  apprehended  danger  from  storms/' 

The  answer  of  the  Committee  was  couched  in  the  following 
words: — 

Meteorological  Department,  2,  Parliament  Street, 
Snr,  London,  S.W.,  8th  June  1867- 

In  reply  to  your  letter  of  the  Slst  ult,  in  which  you  ask 
^*  whether  it  might  not  be  possible  for  the  Committee  appointed  by  the 
'*  Royal  Socieiy  "  to  give  **  some  warning  of  apprehended  danger  from 
^  storms,"  I  am  directed  by  the  Committee  to  state,— 

1.  Though  they  distinctly  decline  to  prognosticate  weather,  or  to 
transmit  what  have  been  called  *'  storm  warnings,"  they  are  collecting 
information  which  they  confidently  anticipate  will  enable  them,  sooner 
or  later,  to  frame  rales  by  which  such  prognostications  can  be  made  ;  and 
that  one  of  the  main  objects  which  they  propose  to  themselves  is  the  ad- 
Tancement  of  meteorological  science  in  this  important  practical  direction* 

2.  That  their  Observatories  for  continuous  registration  are  not  as  yet 
in  practical  operation,  nor  can  they  be  put  into  operation  until  the 
necessaiy  funds  have  been  voted  by  Parliament. 

3.  That  the  stations  on  the  coasts  from  which  reports  are  daily 
received  by  this  office,  and  transmitted  by  it  to  the  daily  papers  for 
publication,  are  in  process  of  careful  inspection,  with  a  view  to  rendering 
the  observations  collected  more  trustworthy. 

4«  Thai)  at  an  early  period  after  commencing  their  labours,  the 
Committee  directed  the  following  lithographed  circular  to  be  addressed 
to  all  parties  applying  to  the  office  for  information  on  the  subject  of 
storm  warnings  :— 

**Sm, 

*^lA3t  directed  by  the  Meteorological  Committee  to  acknowledge 
the  receipt  of  .  •  •  •  and  to  inform  you  that  this  office  is  prepared 
to  forward  each  day,  by  post,  to  any  port  which  may  require  it,  a  copy 
of  the  daily  weather  report,  the  same  as  that  furnished  to  the  second 
edition  of  the  London  morning  papers.  This  copy  will  bo  forwarded 
free  of  expense. 

*'  Should  the  •  .  •  •  at  .  .  •  require  regular  or  occasional 
telegraphic  intelligence,  you  are  requested  to  infoi-m  them  that  on 
receipt  of  an  application  stating  the  precise  nature  and  amount  of  infor- 
mation required,  this  office  is  prepared  to  furnish,  without  unnecessary 
delay,  any  telegnmhic  information  which  it  may  have  received. 

**  hi  the  case  of  telegraphic  communications  of  this  nature,  half  of  the 
expense  of  the  transmission  is  to  be  borne  by  the  local  authorities* 

"  I  have,  &c« 


'  By  order  of  the  Committee,  Secretary  of  the  Committee. 

**  Edward  Sabine,  Chairmaiu'' 
SU69.  B 
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5.  With  the  view  of  eolleeting  and  distributing  such  information^  the 

Committee  included  a  sum  of  3,000/.  in  their  estimate^  and  thej  are 

'  willing  to  communicate  information  to  any  accessible  place  upon  the 

terms  laid  down  in  their  circular,  and  to  an  extent  limited  only  by  the 

sum  placed  at  their  disposal  for  the  purpose. 

The  information  conveyed  by  telegraph  to  each  station  would  be  of 
the  following  kind,  one  uniform  signal  being  hoisted  on  the  coast  r^ — 

'*  Storm  from  west  at  Penzance  and  south  coast,  hoist  signal.'^ 
Masters  of  c(Bisters  and  others,  on  seeing  the  signal,  might  apply  to 
know  the  nature  of  the  information  which  had  been  received  frola  the 
central  office. 

I  have,  &c. 
*     The  Secretary,  (Signed)        Robert  H.  Scott, 

Board  of  Trade.  Director. 

The  ftirther  correBpondence  on  this  subject  will  be  Ibiind  ki 
Appendix  V. 

The  Committee,  on  receipt  of  the  letter  of  May  81,  took  in 
jhand  the  devising  of  a  simple  system  of  signals  whidi  should 
(Convey  intelligence  of  facts.  The  combinations  of  drums  and 
eane&  which  had  been  employed  by  Admiral  FitzRoy  in  his 
system  of  storm  warnings  were  inadmissible.  The  object  for 
Tvhich  these  were  intended  was  solely  to  convey  an  intimation  of 
the  wind  which  was  likely  to  blow  at  the  station  where  the 
signals  were  hoisted.  The  object  to  be  attained  by  the  nqy 
signals  was  to  convey  to  one  station  intelligence  of  the  wind 
wnich  was  blowing  on^a  certain  line  of  coasts  and  also  of  the  , 
Xocality  where  that  wind  was  blowing. 

.    Accordingly  a  more  complicated  system  yna  requisite  for  the 
latter  than  for  the  former  purpose. 

■;  The  Committee  ultimately  resolved  to  adopt  provisionally  an 
apparatus  devised  by  Captain  Toynbee.  This  consists  of  a  sema- 
phore, which  is  intended  to  show  the  direction  and  force  of  the 
wind  and  the  district  where  it  is  blowing.  Specimen  semapWes 
were  ordered  to  be  prepared  in  the  course  of  the  autumn  with 
'j,he  view  of  having  tbem  tested  for  a  time  at  some  of  the  prindpiil 
seaports  before  the  question  of  their  adoption  was  finally  decided* 
The  order  was  not  completed  by  the  engineers  to  whom  it  trto 
entrusted  befbre  the  end  of  Beoember,  so  that  the  trial  had  not 
commenced  before  the  end  of  the  year**^  .... 
;  At  the  end  of  the  month  of  October,  as  is  shown  by  the 
correstpondence  in  Appendix  V.,  the  Committee  vere  requested 
by  the  Board  of  Trade  to  nCiake  arrangements  for  giving  some 
notice  of  storms,  and  they  resolved  to  employ  the  '*  drum,"  formerly 
used  by  Admiral  FitzRoy,  as  the  *'TJnifonn  'Signal "  mentioned  in 
their  letW  of  the  8th  of  June,  at  least  as  a  temporary  measure^ 
lentil  a  more  complete  system  of  signals  should  be  finally  adopted 
by  them« 

*  These  Bemapbores  were  completed  in  the  beginning  of  February.  The  Elder 
Brethren  of  the  Trinity  Honse  have  kindly  consented  to  allow  two  to  be  tefted  at 
their  Wharf,  Blackwall..  The*  Mersey  Dock  Board  hare  agreed  to  test  one  at 
LixerpoOl,  and  the  Cotporation  of  Tynemouth  to  test  one  at  North  Shields^  to  that 
it  IB  hoped  before  long  that  a  definite  conelQflion  will  be  arriyed  at  on  this  matter* 
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This  determinatioQ  having  been  communicated  to  the  Board 
of  Trade^  the  following  circular  was  issued  cm  the  30th  of 
November  :■-— 

Tklegrajpuic  Weather  Information. 

I  AM  directed  by  the  Board  of  Trade  to  acquaint  you  that  they 
have  been  informed  by  the  Meteorological  Committee  appointed  by  the 
Royal  Society,  thai  that  committee  are  now  prepared  to  issue,  free  of 
cpst,  to  ports  9nd  fiahing  stations  which  are  acccBsible  by  telegraph, 
notice  of  serious  atmospherical  disturbances  on  the  coasts  or  in  the 
vicinity  of  the  British  Islands.  -  , 

The  conditions  on  which  these  notices  .^ill  be  issued  are  as  follows^ 
.viz,: — 

They  will  be  forwarded^  in  each  case,  as  soon  as  information  of  the 
atmoepherical  disturbance  shall  have  been  received  at  the  Meteorolo- 
gical Office,  and  the  ports  or  fishing  stations  to  which  they  are  to  be 
sent  will  be  determined  hj  the  Board  of  Trade ;  when  the  list  of  places 
to  which  notices  may  be  sent  has  bden  determined  by  the  Board  of 
Trade,  it  will  rest  with  the  Meteorological  Committee,  in  each  case  of 
atmospheric  disturbance,  to  send  notices  to  all  or  any  of  those  places, 
as  tihe  circamstances  of  the  particular  case  may  appear  to  the  Meteoro- 
.log^ical  Office  to  be  i^visable* 

When  a  telegraphic  notice  of  atmospherical  disturbance  ifl  received 
at  one  of  the  places  named  on  the  Board  of  Trade  list,  its  receipt  is  to 
be. made  public  by  hoisting  one  of  the  late  Admiral  FitzBoy's  drums, 
and 'the  drum  is  to  remain  hoisted  for  thirty-six  hours  after  the  receipt 
pf,  the  telegra;ph  message  containing  the  notice.  One  telegraphic  notice 
implies  that  the  drum  is  to  remain  hoisted  for  thirty-six  hours,  and 
no  longer.  Should  the  Meteorological  Committee  think  it  necessary 
that  a  drum  should  remain  hoisted  for  more  than  thirty-six  hoars,  in  any 
eose^  they  will  send  messages  tor  that  effect^  and  continue  them  from  day 
today, so  long  as  it  appears  desirable, or  until  the  storm  shall  have 
abated.    , , 

If  the  authorities  at  amr  port  or  fishing  station  wish  to  receive  intem- 
geuce  of  atmospherical  disturbances,  and  will  undertake  to  hoist  the 
drum,  subject  to  the  condition^  named,  and  subject  to  such  regulations 
or  directions  as  may  from  time  to  time  be  issued  by  the  Meteorological 
Office,'  an  app^cation  should  be  addressed  to  the  Secretary  to  the 
iletebfiological  dommittee,  2,  Parliament  Street,  Westminster,  S«W.,  in 
order  that  the  necessary  steps  may  be  taken  to  place  the  name  of  the 
0(4tim.on  Uie  Bodrdof  Trade  list^  and  to  provide  the  flagstaff  and  drum. 

It  IB  to  be  understood  that  where  the  place  or  station  can  pay  for  a 
flajggtoiff^  andt  drum^  they  will  be  expected  to  do  so^  if  a  staff  and  4rum 
are  not. already  provided  ;  and  that  where  it  is  made  to  appear  to  the 
fiokrd  of  Trade  that  no  staff  and  drum  are  provided,  and  that  the  place 
l#t<i6'j)00r  to  bear  ihe  expense,  then  the  cost  will  "be  defrayed  by  the 
Melet^lbgical  Office,  ivith  4he  sanction  of  the  BoArd  of  Ttade. 

But  in  ^  cases,  whether  the  flrst  eost  of  the  flagstaff  and  drum  'are 
or  asB  ix>t  liome  by  the  local  authorities,  the  looal  authorities  must 
nndertake  to  bear  all  subsequent  charges  connected  with  the  hoisting  of 
ihe  signal,  and  maintenance  of  the  signal  apparatus.  The  only  subse* 
quent  expense  that  will  be  defrayed  by  the  Meteorological  Office,  will 
he  tb&  charge  for  transmission  of  the  notices  of  atmospherical  dis* 
tiirbances. 

(Signed)        T.H.FABBEa» 

To  this  circular  a  few  answer^  were  received  before  the  31s( 

b2 
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December,  but  the  system  proposed  was  not  set  in  operation 
before  the  commencement  of  the  new  year  * 

^  During  the  existence  of  the  system  of  storm  warnings  as  prac- 
tised by  Admiral  FitzRoy,  a  plan  wa«  in  operation  by  which  the 
officers  of  Coastguard,  and  Receivers  of  Wreck,  made  reports  to 
the  Board  of  Trade  of  the  weather  which  succeeded  the  hoisting 
of  each  signaL  These  returns  were  discussed  at  the  Board  of 
Trade,  and  they  afforded  materials  for  the  investigation  into  the 
correctness  of  the  storm  warnings  which  was  carried  out  by  the 
Committee  of  Enquiry.  The  method  followed  is  described  in 
Section  80  of  their  report. 

It  is  evident  that  as  no  opinion  as  to  probable  weather  pro- 
ceeds from  the  office  under  its  present  management,  no  report  of 
the  weather  which  succeeds  the  hoisting  of  a  signal  can  afford  a 
test  of  the  correctness  of  the  intelligence  sent.  This  intelligence 
is  simply  the  communication  of  an  existing  &ct,  of  a  storm  or 
atmospherical  disturbance,  such  as  a  great  difference  of  atmo- 
spherical pressure  in  adjacent  localities. 

Again,  if  the  reports  had  reference  solely  to  the  weather  which 
succeeded  the  hoisting  of  the  signal,  they  would  give  no  means  of 
ascertaining  the  number  of  times  in  which  intelligence  arrived  at 
a  port  in  time  to  be  of  practical  service  to  the  ships  lying  there, 
for  the  storm  might  have  set  in  before  the  message  was  received. 

The  Committee,  wishing  to  obtain  information  on  this  subject, 
and  also  to  ascertain  to  what  extent  the  gales  which  are  felt 
on  these  coasts  are  reported  to  them  by  their  own  observers, 
have  requested  the  Board  of  Trade  to  make  application  to  the 
Comptroller-General  of  Coastguard,  with  the  view  of  obtaining  his 
co-operation  in  this  service.  The  proposal  was  met  by  that 
officer  with  the  utmost  readiness,  and  a  system  has  been  organized 
by  which  the  officers  of  coastguard  will  report  to  the  Board  of 
Trade  every  gale  which  is  felt  at  their  stations. 

These  returns  will  be  discussed  at  the  Meteorological  Office, 
and  it  is  hoped  that  this  proceeding  wilji  assist  in  arriving  at 
practical  results  for  the  future  guidance  of  those  charged  with  the 
duty  of  issuing  the  weather  intelligence. 

In  order  that  the  additional  labour  entaUed:  by  the  service 
which  is  just  described  should  not  distract  the  attention  of  the 
staff  of  the  office  from  their  duties  in  the  department  of  Ocean 
Meteorology  to  a  greater  extent  than  it  was  previously  found 
necessary  to  do,  the  Committee  have  engaged  another  derk,  whose 
sole  duties  are  to  attend  to  the  telegraphic  intelligence  and  to 
the  discussion  of  the  coastguard  returns. 

Meanwhile  the  earnest  attention  of  those  charged  with  the 
preparation  of  the  daily  weather  reports  has  been  directed  to 
the  importance  of  methodizing  their  labours,  so  as,  if  possible,  to 
deduce  definite  simple  conclusions. 

A  daily  weather  map  has  been  drawn  ever  since  the  date  of 

*  April  1668.  The  first  stationB  were  placed  on  the  list  by  letters  of  the  Board  of 
Trade  dated  Dec  28,  and  before  the  end  of  March  upwards  of  60  stations  were 
Sn  receipt  of  intelligence  of  stonns  on  the  terma  laid  down  in  the  circular. 
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the  letter  of  June  8th,  and  it  is  expected  that  the  systematic 
weather  study  thus  commenced  will  be  attended  with  useful 
results. 

The  Committee  conclude  this  portion  of  their  Report  by 
giving  a  brief  statement  of  the  condition  of  affairs  as  regards 
Meteorological  Telegraphy  in  this  country  and  on  the  continent  at 
the  end  of  1867.  In  this  coimtry  the  telegrams  are  received 
between  the  hours  10  and  11  a.m.,  and  a  Import  is  furnished 
tor  the  second  edition  of  the  London  morning  papera  If  the 
oircumstanoes  of  the  case  requu*e  it,  a  telegram  is  sent  to  the 
Underwriter's  Association,  Liverpool,  containing  information  as 
to  the  barometrical  readings  and  the  direction  and  force  of  the 
wind  at  certain  stations.  In  the  course  of  the  day  the  complete 
Heport^  containing  the  afternoon  telegrams,  is  supplied  to  the 
newspapers  for  publication  in  the  issue  of  the  following  morning, 
and  copies  are  forwarded  by  post  to  the  corporation  of  Hull,  and 
to  other  place& 

Telegraphic  intelligence  of  storms  is  also  sent  to  l^rof.  Matteucci 
at  Rorenca* 

In  the  month  of  July  the  oiEce  instituted  enquiries  as  to  the 
practice  of  other  countries  in  this  particular.  They  received  replies 
fix>m  France,  Holland,  Italy,  Austria,  and  Norway. 

The  question  to  which  replies  were  requested  were  these: 

1.  Is  telegraphic  intelligence  of  weather  transmitted  to  ports} 

2.  Is  this  of  the  nature  of  warning  of  expected  storms  ? 

3.  Is  such  intelligence  made  public  by  the  use  of  signals  ? 

4.  If  so,  what  is  the  nature  of  the  signals  employed  P 

The  abstract  of  the  letters  received  in  reply  will  be  found  in 
App.  VI. 

The  results  of  this  correspondcDce  may  be  briefly  stated  as 
follows : 

In  France  M.  Le  Verrier  publishes  the  Daily  Bulletin  of  the 
Observatoire  Imperial  containing  reports  from  upwards  of  60  sta- 
tions situated  in  various  parts  of  Europe.  He  also  gives  telegraphic 
information  of  existing  weather  to  certain  French  ports  and  to 
foreign  countries.  In  addition  the  Ministry  of  Marine  receives  its 
own  reports,  and  sends  to  certain  ports  a  telegraphic  resum^  of  the 
state  of  the  weather  over  France. 

No  signals  are  employed  in  France  to  make  known  the  infor- 
mation received  by  telegraph. 

In  Holland,  Prof  Buys  Ballot,  Director  of  the  Royal  Meteoro* 
logical  Institute  at  Utrecht  employs  an  apparatus  which  is  called 
an  Aeroclinoscope,  which  is  intended  to  indicate  the  difference 
of  atmospherical  pressure. 

.  The  investigations  of  Dr.  Buys  Ballot  have  led  him  to  the  con- 
clusion that  the  direction  of  the  wind  which  blows  at  any  station 

*  Aprjl  ]  S6S.  In  addition  to  the  stations  in  the  British  Islands  to  which  telegraphic 
weather  intelligence  is  sent,  similar  infonnation  is  also  sent  to  the  Ministry  of  Marine 
in  Paris,  and  to  Hambm^.  The  Committee  are  glad,  to  learn  from  a  letter  from 
HeiT  Ton  Freeden,  Direetor  of  the  Norddentsche  Seewarte,  dated  April  S2, 186S,  that 
he  had  receiTed  24  hoars'  warning  of  a  seyere  north-west  gale  which  set  in  suddenly 
at  Hamburg  oa  the  8th  March,  by  means  of  a  telegram  sent  from  tha  Meteorologictd 
Office  on  the  afWxnoon  of  ^e  7th» 
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can  be  foretold  by  means  of  a  comparison  of  the  barometrical 
readings  at  adjacent  stations.  The  apparatus  is  set  each  day  so 
as  to  show  the  greatest  barometrical  difference  observed  that- 
morning  between  any  two  of  the  four  stations,  Groningen,  the 
Helder,  Maestricht,  and  Flushing. 

In  Italy,  Prof.  Matteucci  sends  a  daily  resum^  of  weathel*^  atid 
aTred  flag  is  hoisted  by  day  or  a  lamp  by  night  when  there  i&' 
danger  of  a  storm.  .         ' 

In  Austria  Prof  Jelinek  sends  a  daily  resum^  of  weather,  and 
a  drum  is  hoisted  by  day  or  a  lamp  by  night  when  there  is  danger 
of  a  storm. 

In  Norway,  Prof.  Mohn  sends  a  daily  resum^  of  weather,  but 
no  signals  are  hoisted. 

III. — LANB   METEOROLOaY  OF  THE  BRITISH  ISLES. 

As  has  been  stated  above,  the  arrangements  which  were  in 
progress  for  the  establishment  of  observatories  in  these  islands' 
tvere  suspended  by  the  Committee  until  the  date  of  passing  the 
estimate  for  the  oflSice.  Owing  to  the  late  period  of  the  session 
at  which  this  took  place  it  has  been  impossible  to  set  the  system 
in  regular  operation  before  the  close  of  the  year.  However, 
three  of  the  observatories,  viz.,  Kew,  Stonyhurst,  and  Glasgow, 
were  at  work  before  December  31. 

A  full  description  of  the  instruments  with  which  the  obser- 
vatories are  supplied,  will  be  found  at  p.  27. 

The  stations  which  are  now  in  process  of  being  established  are 
seven  in  number. 


Station. 

Superintended  by 

Kew    . 

Fahnouth 

Stonyhurst 

Glasgow 

Aherdeen 

Armagh 

Valencia 

Kew  Committee  of  British  ABsociation. 

Royal  Cornwall  Polytechnic  Society. 

Council  of  Stonyhurst  College. 

R.  Grant  LL.D.,  F.R.S.,  Professor  of  Practical  Astronomy. 

D.  Thomson,  M.A.,  Professor  of  Natural  Philosphy. 

Rer.T.Romney  Robinson,  D.D.»  F.R.S.,  Astronomer. 

Rev.  Thos.  Kerr. 

It  will  be  seen  that  the  situations  of  the  stations  have  been 
selected  wit];^  a  view  to  their  being  as  well  distributed  over  the- 
area  of  iJie  British  Isles  as  was  compatible  with  the  existence  of 
an  efficient  local  scientific  superintendence.  The  Committee  have 
as  far  as  possible  availed  themselves  of  existing  institutions  of  a 
similar  character,  but  in  the  cases  of  Falmouth  and  Valencia 
there  were  no  existing  observatories  to  which  they  could  attach 
themselves,  so  that  the  whole  establishment  had  to  be  started 
de  novo.  At  Valencia  the  Committee  have  had  to  undertaka 
the  entire  management  and  expense  of  this  distant  but  most 
important  station.*  A  house  has  been  taken  and  arrangements 
have  been  made  to  fit  it  up  with  the  least  possible  delay. 

^  *  April  1368.     F.bre  obserratories  were  in  ojieration  on  the   Slst  March.     A 
sixth,  Annagh,  -^as  rery   nearly  ready  to  commence^ .  and  the  obsenratory  at 


ExPENDrrijRR 

Before  concluding  thgir  Report  the  Committee  would  subjoin. 
an  account  of  the  correspondence  which  passed  with  reference  to 
the  funds  supplied  by  tl^e  Government  for  carrying  out  their 
opera<^ons. 

The  estimate  framed  by  the  *^  Committee  of  Enquiry"  is  foimd 
at  ps^e  40  of  their  report.     It  runs  as  follows  : — 
Ocean  Statistics :  £ 

Issne  of  instroments  and  registers,  annuallj  -  -       1,500 

Discussidb  and  publication  of  results  -  -  -      1,7KX) 


Total  -  .    £3,200 

This  expenditure  onght  to  terminate  in  about  15  years,  as 
by- that  time  a  safflcient  number  qf  obseryations  to  determine 
the  meteorological  means  will  have  been  collected  and  discussed. 
Weather  Statistics  in  and  near  the  British  Isles  : 
'  Six  stations  with  self-recording  instruments  :  collecting  ob- 
servations from  intermediate  stations,  lighthouses,  ships, 
&c. ;    discussing  obserrations,   charting,   and  publishing 

-    TesuitSy  annually  -  -  • —       l,i>60'»> 

Besides  an  outlay,  to  begin  with,  of  2,500/.,  and  whatever  sums 
may  be  needed  for  additions  to  ihe  buildings  at  Kew. 

Telegraphy  and  storm  toamings^  annually        *       -  -      8,000- 

Grand  total  annually       -  -  £10,450* 

In  addition  to  an  outlay  of  2,600t,  making  together  12,950Z.,  in 
addition  to  a  sum  notr  yet  estimated  for  buildings  at  Kew,  whicli 
was  subsequently  found  to  be  1 ,200Z. 

In  their  letter  of  August  30,  1866,  App.  II.,  th6  Board  oi 
Trade  expressed  their  readiness  'Ho  adopt  and  suj^ort  the 
course  proposed  by  the  above-mentioned  Committee,""  and  in  b^ 
further  letter  dated  December  5, 1866,  the  Royal  Society  were 
informed  that  it  was  '^  desirable  that  the  estimates  should  be 
*'  prepared  without  delay,"  and  that  it  was  also  **  important 
"  that  no  time  should  be  lost  in  establishing  the  new  system  of 
*'  operations/'    • 

The  Committee  on  the  21st  January  1867,  soon  after  com- 
mencing their  labours^  framed  an  estimate  of  their  probable 
expenses  for  the  year,  and  communicated  it  to  tiie  Board  of  Trade 
in  the  subjoined  letter : — 
Sib,  Royal  Society,  January  21,  1867. 

I  HAVE  the  honour  to  forward  an  estimate  prepared  by  the 
Committee  for  the  expenses  of  the  Mefceorological  Department  during 
flie  year  1867-8. 

A!s  the  present  estimate  must,  until  the  Committee  have  had  more 
experience  into  the  working  and  requirements  of  the  department,  be 
considered  in  some  measure  an  experimental  one,  it  is  probable  that 
while  some  of  the  items  provided  for  may  exceed  the  sums  assigned, 

Valencia,  being  the  seventh,  had  been  fitted  for  the  reception  of  the  instniments. 
Bcndes  these,  Mr.  Louis  Crossley,  the  well-known  meteorologist,  has  generously 
undertaken  to  fit  np  at  his  own  expense  an  obserratory  at  Hidifax,  in  Yorkshire,  and 
vork  it  in  connexion  with  the  Meteorological  Committeeman  example  which  it  is 
ha^  may  be  followed  by  others. 
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others  will  fall  short  of  them  ;  but  the  committee  will  be  prepared,  at 
the  olose  of  the  financial  year,  to  render  to  the  Board  of  Trade  An 
account  under  the  several  heads  of  expenditure,  and  strictly  to  confine 
themselves  within  the  sum  total  which  the  Treasury  may  grant. 

The  committee  desire  to  express  their  sense  of  the  responsibility  they 
incur  in  the  judicious  management  of  these  funds,  and  in  the  manage-^ 
ment  of  them,  will  keep  in  view  the  necessity  of  the  strictest  economy 
on  their  part  which  may  be  consistent  with  the  efficient  working  of  the 
department,  for  the  advancement  of  science,  and  for  the  practical 
benefit  of  the  public  interests. 

I  have,  &c., 

The  Seisretary,  (Signed)        Edward  Sabine, 

Board  of  Trade.  Chairman  of  Meteorological  CommitteOr 


Draft  of  Estimates,  Meteorological  Departhent,  Board  of 

Trade. 
Yearly  Expenses. 


Pardcnlan. 


Proposed 

Expenses  for  the 

Year  1867-8. 


Salaries  of  .Officers 


r  Director      -  .  - 

•  <  Secretary  to  Committee 

I  Marine  Superintendent 
Salaries  of  Seven  Clerks        ..... 

Annual  expense  of  eight  ohservatories  (includinf^r  the  central) 
Purchase  and  repairs  of  instruments — Mercantile  Marine     - 

Ditto  ditto  Admiralty 

Verification  of  instruments    ..... 

Weather  books  ...... 

Travelling  expenses  ...... 

Carriaffe  of  instruments  to  and  from  the  ports 
Agencies  at  ports  for  supplying  instruments  to  ships 
Telegraphs    -...-.- 
Office  and  contingencies       .  •  .  •  . 


£ 

800 

400 

350 

1,000 

2,000 

300 

400 

50 

150 

300 

150 

200 

3,000 

800 


Salaries  .           .           .  • 
Expenses  of  observatories 
Telegraphs          -            .            - 
Books,  mstruments,  &c.  - 
Travelling   expenses,  carriage,  \ 
'I 


£ 
2,560' 
2,000 
3,000 

900 

1,450 


agencies,  and  oon^ngencies  - 

Total    «>       *    Nine  thousand  nine  hundred  pounds. 


0    0 
0    0 


£9,900    0    0 


Special  Grant  for  Equipment,  as  proposed  by  the  Government 
Committee  in  Parliamentary  Return. 

Particnlars. 

Instruments  for  eight  observatories  -           •           .           - 
Buildings  and  alterations  at  Kew      .           •           *           . 

£     s. 
1,700    0 
1,200    0 

d. 

0 

0  . 

^^2,900    0 

0 

Total    •       *    Two  thousand  nine  hundred  pounds. 

Edward  Sabine, 
Chairman  of  the  Meteorological  Conunittee, 
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It  will  be  seen  that  the  sum  total,  9,9002.  and  2,9002.  =  12,800/., 
proposed,  falls  below  the  amount  originally  named  by  the  Com- 
mittee of  Inquiry  by  150/.,  in  addition  to  the  unknown  sum  stated 
to  be  requisite  for  buildings  at  Eew. 

This  estimate  was  forwarded  by  the  Board  of  Trade  to  the 
Treasury  on  the  8th  February  1867,  with  a  general  expression  of 
approval,  as  the  Committee  leam  from  a  letter  which  appears  in 
a  Betum  to  the  House  of  Commons  (No*  2450)  ordered  to  be 
printed  on  the  30th  April  1867. 

The  Civil  Service  estimates  appeared  in  the  month  of  March^ 
and  in  them  the  sum  proposed  for  the  services  formerly  performed 
by  the  Meteorological  Department  of  the  Board  of  Trade  was  as 
follows : — 

For  Meteorological  Observations  and  Experiments 
formerly  under  the  Board  of  Trade  to  be  con- 
ducted in  future  by  the  Royal  Society  -    ^10,000 

For  Meteorological  Services  under  the  Admiralty 
Instruments  ...    ^520 

Verification  of  Instruments        -  -50 

570 


jeio,67o 


The  reply  of  the  Treasury  to  the  letter  of  the  Board  of  Trade 
bore  date  April  10,  and  some  correspondence  passed  with  refer- 
ence to  this  subject  between  the  Committee,  the  Board  of  Trade> 
and  the  Treasury. 

From  this  it  appeared  that  the  Treasury  not  only  declined 
to  increase  the  amoimt  proposed  in  the  Civil  Service  Estimates, 
(excepting  by  the  /sum  of  570?.  "  for  Meteorological  services  under 
the  Admiralty,")  but  stated  that  they  "  intended  that  the  arrange- 
"  ments  to  be  made  by  the  Committee  should  be  curtailed 
"  accordingly." 

The  Committee,  on  receipt  of  this  communication,  at  once  took 
measures  to  stay  the  arrangements  which  were  in  progress  for 
the  establishing  of  self-regisi^ring  observatories,  until  such  time 
as  Parliament  should  have  decided  as  to  the  vote.  This  branch 
of  their  operations  was  the  only  material  feature  of  difference 
between  the  scheme  proposed  by  them,  and  that  originally  carried 
out  by  the  Meteorological  Department  of  the  Board  of  Trade. 
They  further  determined  that  the  negotiations  which  had  been 
originally  set  on  foot  to  secure  an  observatory  at  Aberdeen  and 
another  in  the  extreme  North  of  Scotland,  should  not  be  resumed 
during  the  ciu'rent  year,  inasmuch  as  the  funds  at  their  disposal 
would  not  suffice  for  the  establishment  and  maintenance  of  more 
than  six  such  institutions;  viz.,  Kew,  Falmouth,  Stonyhurst, 
CfJasgoWy  Armagh,  and  Valencia. 

It  will  be  seen  by  their  letter  of  January  23,  1867,  p^  23,  that 
they  had  formerly  contemplated  the  establishment  of  eight  such 
stations^ 
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The  vbte^  however,  was  not  taken  until  August  9,  and  as  more 
than  five  months  of  the  financial  year  had  then  elapsed,  the 
Gommittee  were  disposed  to  consider  that  the  amonnt  of  10,570{. 
would  in  all  probability  more*  than  suffice  for  all  the  charges  to 
he  met  before  itie  31st  of  March  1868. 

Accordingly,  when  they  received  through  the  President  of 
the  Board  of  Trade  a  letter  addressed  to  him  in  his  capacity  of 
Chancellor  of  the  University  of  Aberdeen,  by  the  secretary  of 
that  imiversity,  requesting  that  the '  claims  of  Aberdeen  as  a 
meteorological  station  should  not  be  passed  over,  they  relaxed 
their  resolution  respecting  retrenchment,  in  this  particular,  and 
agreed  to  include  Aberdeen  in  their  arrangements.* 

Bv/mmary, — ^The  sum  voted  by  Parliament  to  the  Meteorolo- 
gical Committee  for  the  year  1867  was  10,5702.  The  amount 
of  this  vote  is  considerably  less  than  that  named  by  the  Com- 
mittee of  Enquiry,  and  by  the  Meteordogical  Committee  itself  in 
their  communications  with  the  Board  of  Trade.  It  wiU,  however, 
be  seen  that  although  this  sum  has  been  spent,  the  operations  of 
the  Committee  have  not  yet  receivekl  tiieir  fall  developement ; 
they  have  necessarily  been,  in  the  first  instance,  devoted  to  the 
improvement  of  the  observations  themselves,  rather  than  to  their 
utilisation.  After  allowance  has  been  made,  according  to  the 
estimate,  for  the  issue  of  registers  and  instruments  to  ships,  for 
the  maintenance  of  daily  telegraphic  weather  reports,  and  for  the 
Working  of  the  self-recording  observatories,  there  is  a  residue  of  a, 
limited  amount  for  the]  work  of  the  central  office.  Accordingly 
at  the  present  moment,  there  are  only  eight  clerks  to  carry  on 
this  work,  including  the  extraction  and  tabulation  of  an  enormous 
number  of  observations  scattered  in  log  books  or  otherwise  dis- 
persed. The  speed  with  which  results  can  be  obtained,  especially 
in  the  branch  of  ocean  meteorology,  is  directly  dependent  on  the 
amount  of  clerk  power.  The  force  that  can  now  be  devoted  to 
that  branch  is  only  two  clerks  a  day,  so  that  unless  provision  be 
made  for  the  employment  of  additional  clerks  on  this  work,  the 
arreai*s  in  this  branch  will  be  constantly  increasing. 

The  daily  telegraphic  weather  reports  are  adequately  served,  but 
as  regards  the  mture  discussion  of  results  in  Branch  III.,  no 
adequate  provision  for  clerkship  has  as  yet  been  made. 

The  Meteorological  Committee,  therefore,  feel  it  their  duty  to 
prepare  the  Government  for  the  probable  contingency  of  their 
having  to  apply  next  year  for  a  moderate  increase  of  funds  on  the' 
grounds  of  a  present  insufficient  number  of  their  clerks. 

The  audited  accounts  of  the  office  for  the  financial  year,  ending 
March  30,  1868,  will  be  found  in  App.  I. 

In  Appendix  VII.  wiU  be  found  a  statement  of  the  present  staff 
of  officials,  and  of  their  several  occupations. 

*  April  1868.  The  resnlt  has  shown  that  they  were  Bcarcdy  jiutifled  in  adopting 
this  line  of  action,  for  the  expenses  of  the  year,  including  the  liabilities  oatstanding 
on  April  1, 1868,  have  exceeded  the  amount  voted  by  the  sum  of  500^ 


4.  DeflDTiption  of  the  Self-recording  Instarameiits  re* 
oently  erected  by  the  Meteorological  Committee 
of  the  Royal  Society  in  various  Parts  of  the 
"United  Kingdom. 

Pbeliminabt. 

It  is  not  intended  to  enter  here  into  an  accotmt  of  the  origin 
and  progress  of  self-recording  instruments,  nor  would  it  be  an  easy- 
matter  in  a  case  like  the  present,  where  each  constructor  may  be 
imagined  to  have  partly  adopted  and  partly  improved  upon  the 
labours  of  his  predecessors,  to  give  a  historical  account  that  would 
satisfy  alL 

The  construction  of  the  present  instruments  was  put  by  the 
Meteorological  Committee  into  the  hands  of  Mr.  Balfour  Stewart, 
the  director  of  their  central  meteorological  observatory  at  Kew, 
and  by  permission  of  the  Kew  Committee  of  the  British  Asso- 
ciation, Mr.  Stewart  obtained  the  co-operation  of  Mr.  Beckley, 
mechanician  at  Kew,  from  whom  he  derived  very  great  aid, 
and  in  conjunetioii  with  whom  be  arranged  tiiem.  In  these 
instruments  several  devices,  due  originally  to  Mr.  Francis 
Ronalds  (at  one  time  Director  of  Kew  Observatory),  Mr.  Charles 
Brooke,  and  Mr.  John  Welsh  (late  Director  at  Kew),  have  been 
adopted,  aloDg  with  such  suggestions  as  occurred  to  Mr.  Stewart 
and  Mr.  Beckley.  The  anemograph  adopted  is  that  devised  by 
the  Bev.  Dr.  Robinson,  of  Armagh,  with  certain  mechanical 
modifications  by  Mr.  Beckley. 

.   The  self-recording  instruments  as  yet  erected  by  the  Meteoro«i 
logical  Committee  are  three  in  number.    There  is — 

1.  The  Thermograph,  which  records  continuously  the  tempera-' 

ture  of  the  air  and  that  of  evaporation. 

2.  The  Barograph,  which  records  continuously  the  pressure  of. 

the  air. 

3.  The  Anemograph,  which  records  continuously  the  direction 

of  the  wind,  and  also  the  space  which  it  passes  over  from 
moment  to  momenta 

Principles  of  Consteuction  of  these  Insteumentb. 

In  order  to  obtain  continuous  records  of  any  meteorological 
element,  say,  for  instance,  the  temperature  of  the  air,  two  things 
are  obviously  necessary : — 

1.  We  ought  to  have  the  means  of  imprinting  on  a  sheet  of 

paper  a  mark  denoting  by  its  vertical  distance  above  a 
fixed  horizontal  line  on  the  paper  the  height  of  the  mer- 
curial column  in  the  stem  of  our  thermometer  when  the 
mark  was  impressed,  or,  in  other  words,  the  temperatui'O 
of  the  air  at  that  moment. 

2.  We  ought  to  have  a  time-scale,  so  that  by  knowing  the^ 

position  of  any  mark  with  respect  to  left  and  right  lines 
on  the  paper,  we  may  know  the  exact  moment  at  which 
•the  air  bad  the  temperature  corresponding  to  the  mark. 
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If  now  we  have  some  means,  by  photography  or  otherwise,  of 
marking  our  paper  from  moment  to  moment,  each  mark  denoting 
by  its  vertical  position  the  height  of  the  mercurial  column 
of  our  thermometer,  and  by  its  horizontal  position  the  time 
at  which  this  height  was  attained,  we  shall  have  the  means  of 
knowing  what  was  the  temperature  of  the  air  at  any  moment  of 
time. 

This  will  be  seen  clearly  by  looking  at  Fig.  1 — 
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From  which  we  see  that  the  temperature  at  noon  was  55^  -  8, 
while  at  2  p.m,  it  was  57°  *  4.  The  possibility  of  producing  an 
automatic  record  of  any  meteorological  element  is  thus  seen 
to  resolve  itself  into  that  of  imprinting  continuously  on  paper  a 
mark,  denoting,  by  its  vertical  position  the  value  of  that  element, 
and  by  its  horizontal  position  the  time  corresponding  to  this  value. 

Thw  mark  may  be  imprinted  either  by  photography  or  by 
mechanical  means.  When  it  denotes  the  top  of  the  mercurial 
column  of  a  thermometer  or  barometer  it  is  necessary  to  use  pho- 
tography, but  when  it  denotes  the  direction  of  the  wind,  or  the 
distance  which  it  travels  over,  a  mechanical  method  of  marking 
is  employed,  since  abundant  mechanical  power  may  be  derived 
from  the  motion  of  the  wind. 

Let  us  now  proceed  to  consider  the  principles  of  construction 
of  the  instruments  separately,  beginning  with  the  thermograph. 


PBINCIPLES  op  CONSTBtJCnON  OF  THE  ThEBMOGRAPH. 

This  instrument  is  designed  to  record  continuously  the  tem- 
perature of  the  air,  and  that  of  evaporation,  or,  in  other  words,  to 
record  the  indications  of  the  dry  and  wet  bulb  thermometers. 

Now,  in  the  first  place,  as  it  is  always  the  simultaneous  readings 
of  these  two  instruments  that  have  to  be  compared  together,  it 
is  highly  desirable  that  the  tracings  of  the  two  given  by  pho- 
tography should  be  so  arranged  as  to  place  the  simultaneous 
indications  of  the  two  thermometers,  the  one  exactly  under  the 
other,  and  near  it,  on  the  same  sheet  of  paper ;  both  indications 
will  thus  have  the  same  time  scale.  By  this  arrangement,  amongst 
other  advantages,  we  obtain  an  excellent  graphical  representation 
of  the  changes  which  take  place  in  the  humidity  of  the  air. 
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If  we  refer  to  the  photolithographic  facsimile  of  one  of  the  Kew 
thermograph  carves,  Plate  Y.,  it  will  be  seen  that  the  depression 
of  the  wet  bulb  temperature  below  that  of  the  dry,  and  hence  the 
dryness  of  the  air,  is  greater  at  noon  than  it  is  at  midnight. 
The  hygrometric  peculiarities  of  any  sudden  change  of  tem- 
perature, such  as  that  exhibited  in  this  facsimile,  can  also  by  this 
means  be  very  clearly  perceived. 

Thus,  as  far  as  temperature  is  concerned,  the  problem  resolves 
itself  into  this : — To  obtain  on  the  same  l^heet  of  paper  two  traces, 
the  one  exactly  under  the  other,  so  as  both  to  have  the  same 
time  scale,  the  upper  one  (let  us  say)  accurately  r^r^senting  the 
temperature  of  the  air,  and  the  lower  one  that  of  evaporation 
from  moment  to  moment.  This  is  accomplished  in  the  following 
manner : — 

Suppose  (Fig.  2)  we  have  a  cylinder  turning  at  a  uniform 
rate  round  a  vertical  axis  once  (say)  in  48 
hours,  and  that  it  be  covered  with  sensitive 
paper.  Suppose  also  that  close  to  this  cylinder 
we  have  a  mercurial  thermometer  of  rather 
wide  bore,  but  having  its  column  broken,  a 
small  speck  of  air  separating  the  upper  f^trt 
from  the  lower  part.  It  is  evident  that  as  the 
temperature  increases  the  air  speck  will  rise, 
and  as  it  decreases  the  air  speck  will  fiEdL 

Suppose  now  that  all  light  is  shut  off  from 
the  sensitive  paper  which  wraps  the  cylinder, 
except  what  may  pass  through  the  air  speck, 
and  suppose  also  that  there  is  a  flame  buriiing 
immediately  behind  this  speck.  Under  these  circumstances  it  is 
evident  that  we  shall  have,  upon  the  part  of  the  paper  which  is  near 
the  thermometer,  a  small  dot  of  light  corresponding  in  size  to  the 
air  speck.  It  is  also  evident  that  the  verticiEil  position  of  this  dot 
of  light  will  denote  the  temperature  of  the  thermometer,  while 
its  horizontal  position  with  respect  to  left  and  right  on  the 
paper  will  be  regulated  by  the  motion  of  the  cylinder,  and  if 
this  motion  be  uniform  the  horizontal  position  of  the  dot  will 
accurately  denote  the  time,  just  as  its  vertical  position  will 
accurately  denote  the  temperature. 

This  precise  arrangement  has  not,  however,  been  pursued  for 
several  reasons ;  one  of  these  is  that  we  cannot  well  by  this 
means  have  two  dots  of  light,  one  denoting  the  temperature  of 
the  air  and  the  other  that  of  evaporation,  the  one  vertically 
under  the  other  on  the  same  sensitive  paper,  so  as  to  have  the 
same  time  scale. 

It  is  evident,  however,  that  we  may  withdraw  the  thermometers 
to  a  considerable  distance  frt)m  the  cylinder  and  from  one  another, 
and  by  means  of  suitably-placed  lenses  contrive  to  throw  images 
of  the  illuminated  air  specks  the  one  under  the  other  on  the 
jsensitive  paper. 

It  is  tins  plan  which  has  been  adopted,  and  the  arrangement 
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will  be  easily  understood  by  referring  to  Fig.  3,  in  which  we 
have  a  ground  plan  of  the  thermograph.    It  will  be  seen  that 

Fig.  3. 
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<       In  this  figure  lights^  condeiuersj  mirron,  tiiermomafer  sternly  lenses,  and  ^ 
. .  cjlinder.  luce  all  sappoeed  to  stand  TerttcaUj  abore  the  plane  of  the  paper. 

;ihe*  light  first  of  all  passes  through  a  condenser  or  bull's-eye, 
after  which  it  falls  upon  a  mirror  placed  so  as  to  turn  the  beam 
towards  the  stem  of  the  thermometer.  The  distance  is  so  arranged 
that  the  light  being  in  one  focus  of  the  condenser,  the  stem  of 
the  thermometer  shall  be  at  the  other  and  more  distant  focus,  so 
.'that  an  enlarged  image  of  the  light  is  thrown  upon  the  stem. 
Virtually. therefore,  as  far  as  lightis concerned,  a  very longflamle 
may  be  supposed  to  be  burning  immediately  behind  the  stem, 
the  light  being,  however,  allowed  to  pass  through  only  at  the 
air  speck,  the  stem  being  ^mil'ar  to.  that  shown  in  Figure  2.  We 
have'thus  an  air  i^eck  illiimiriaied  by  a  magnified  flame  of 
snflSdent  length  to  light  it  up  throughout  a  very  consider- 
»ble  range  of  temperature.  Our  next  olgect  is  to  throw  an 
image  of  this  illuminated  air  speck  upon  the  sensitive  papel* 
which  wraps  the  cylinder.  This  is  done  by  means  of  a  lens,  by 
which  the  portrMt,  as  it  ^ere,  of  the  luminous  air  speck  is  im^ 
pressed  upon  the  paper ;  in  fSact,  by  a  duplicate  arrangement,  the 
portraits  of  the  two  air  specks  belonging  to  the  two  thermometers 
are  so  impressed.  Care  must,  however,  be  taken  that  the  image  of 
the  speck  of  the  wet  bulb  thermometer  shall  always  be  somewhat 
below  that  of  the  dry  bulb  for  the  same  moment.  This  is  accom^- 
plished  by  means  of  an  adjustment  regulating  the  relative  vertical 
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height  of  the  stems  of  the  t^o  thennometers,  the  air  speck  of 
.  the  WBi  bulb  having  a  different  height  from  that  of  the  dry  bulb 
.for  the  same  temperature. 

Tempe'i^ture-Scale, 

Having  thus  given  a  general  description  of  the  plan  of  the 
thermograph,  it  may  be  well  to  consider  somewhat  minutely 
the  means  adopted  for  securing  accuracy  in  the  results.  Refer- 
ring to  Plate  V.  in  which  we  have  a  faqsimile  of  one  of  the 
thermograph  traces,  it  is  in  the  first  place  obviously  neces- 
sary that  the  same  vertical  difference  in  either  of  the  curves  shall 
always  denote  the  same  difference  in  the  temperature  of  the 
thermometer  that  gives  that  curve,  or,  in  other  words,  vertical 
differences  in  the  curves  must  always  be  proportional  to  tempera- 
ture differences  in  the  corresponding  thermometera  For  instance, 
if  the  fell  of  half  an  inch  in  the  curve  corresponds  to  a  fall  of 
10°  Fahrenheit  in  the  temperature  of  the  air,  it  must,  on  all  occa- 
sions and  for  all  temperatures,  correspond  to  that  amount,  and 
neither  more  nor  less. 

In  the  next  place,  it  is  highly  desirable  that  both  curves  should 
have  the  same  s.cale  value,  or,  in  other  words,  .if  the  vertical 
difference  of  half  an  inch  in  the  dry  bulb  curve  denotes  a  diffe- 
'xence  oi  W  in  the  temperature  of  the  air,  the  same  difference 
m'  the'  wet  bulb  curve  should  denote  as  nearly  as  possible  a 
diJSference  of  10®  in  the  temperature  of  evaporation.  : 

.  Two  advantages 'result  from  this  arrangement.  In  the  first 
place,  if  both  curves  have  the  same  scale,  and  if  on  any  occasion 
when  both  thermometers  have  the  same  temperature  the  wet 
bulb  CTirve  be  set  under  the  dry  bulb,  it  will  always  remain 
xmder  it,  and  the  two  curves  will  never  cross.  A  good  graphical 
^representation  of  the  hygrometric  state  of  the  air  will  thus  be 
jgiven  by  a  glance  at  the  two  curves.  In  the  next  place,  if  both 
curves  have  as  nearly  as  possible  the  same  scale  value,  the  same 
tabulating  instrument  may  be.  used  for  both  in  order  to  convert 
their  indications  into  numerical  results. 

In  short  the  .two  requirements  now  stated  are  : — 

1.  A  constant  scale  value  for  the  same  curve. 

2.  The  same  scale  value  for  both  curves. 

These  requirements  have  been  obtained  in  the  following 
manner : — In  the  first  place  it  was  necessary  to  be  assured  that 
the  bore  of  each  thermometer  was  uniform  throughout,  so  that 
.^lbjr;.all;hieighi(S  th^  satne  ^pace  ^on  the  st^tn  should  denote ^the 
fiame  Anmbep>of  d^ree^  IVilui^nbeit.  AU  the.theraiometers  of  th« 
variQuli,  tbesip^grapb^  jiiad  tbeir  aoearaey  in  this  reject ^asoor- 
4ained.  ,at  Kew.  In  the  inext  place,  it  was  necessary  to  have  the 
oneans  of  sdectjung  from  a.  number  of  suitable  thermometers  a 
pair  of  very  nearly  the  same  «cale  value  to  serve  as  the  two 
tbermomet^  of  the  same  thermograph.  This  has  been  done,  and 
.the  thermometers  have  been  paired  in  this  manner,  or  rather,  to 
f»peak  accurately,  three  thermometers  of  nearly  the  same  scale 
-value  have  been  thus  selected  for  each  instrument,  as  it  was 
deoned  essential  that  a  third  should  be  available  in  case  of 
accident  to  either  of  the  other  two. 
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It  has  already  been  remarked  that  what  we  photograph  on 
the  sensitive  paper  is  the  image  of  an  air  speck  which  breaks  the 
continuity  of  the  mercurial  column  in  each  of  the  thermometers. 
Let  us  suppose  that  by  the  above  means  we  have  obtained  excel* 
lent  thermometers,  nevertheless  something  more  is  necessary. 
We  must,  by  means  of  suitable  lenses,  be  enabled  to  throw  upon 
a  vertical  sheet  of  sensitive  paper,  embracing  our  cylinder,  well 
defined  photographic  images  of  the  two  air  specks,  and  the  lenses 
must  be  so  arranged  that  the  vertical  distance  travelled  over 
from  time  to  time  by  the  air  speck  in  the  thermometer  shall 
always  bear  a  constant  and  definite  proportion  to  the  corre- 
sponding vertical  distance  travelled  over  by  the  image  on  the 
sensitive  paper ;  thus  if  for  one  occasion  the  range  of  the  air 
speck  in  the  thermometer  be  found  to  be  one  half  of  the  corre- 
sponding range  of  the  image,  the  former  must  always  be  one  half 
of  the  latter,  and  neither  more  or  less. 

These  results  have  been  obtained  by  a  suitable  optical  combina- 
tion ii^  the  lenses  employed.  With  this  object  in  view  we  have 
eonsidted  Mr.  Dallmeyer,  the  well-known  maker  of  photographic 
lenses,  by  whom  all  the  lenses  of  these  instruments  have  been 
made.*  But,  in  order  to  secure  a  good  result,  it  is  further  neces- 
sary that  the  image  of  the  air  speck  (and  hence  the  air  speck 
itself)  be  as  narrow  as  possible,  consistently  with  the  ^amount 
of  light  at  our  disposal ;  for  if  the  image  of  the  air  speck  be  very 
broad  the  various  images  in  their  varying  positions  would  overlap 
one  another,  and  thus  produce  a  bad  result.  This  result  would 
be  especially  objectionable  with  respect  to  a  dock  arrangement 
to  be  presently  described.  The  cUfterence  between  a  wide  and  a 
narrow  air  speck  is  clearly  seen,  by  the  following  figures,  in  one  of 
which  the  breadth  of  the  air  speck  is  exaggerated  in  order  to  show 
the  confusion  produced  by  images  superposed  upon  each  other, 
while  in  the  other  we  have  an  air  spedc  of  ordinary  breadth. 

Fig.  4. 
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Time-SecUe. 

Let  us  now  ima^ne  that  by  the  methods  described  we  have 
obtained  a  curve  Ime  of  good  definition  and  of  constant  scale 
value,  it  is  further  necessary  to  have  an  accurate  time  scale. 

Accuracy  in  the  time  scale  is  obtained  in  the  following  manner : 
— ^In  the  first  place,  it  is  evident  that,  if  the  cylinder  does  not  go 
round,  regularly  this  will  cause  an  error  in  the  time  scale,  for  the 
halfway  point  of  the  curve  will  no  longer  correspond  in  time  to 
that  moment  which  is  halfway  between  the  commencement  and 
€nd  of  the  observation.    But  even  if  the  cylinder  go  regularly 

*  The  other  portions  of  the  photographic  BeLf-recordiog  InstruilMiitB  irere  made  by 
Mr.  F.  Adle. 


of  the  Jtcydi  Society  for  1867.  33 

we  baTe  still  to  guard  against  any  defect  in  our  paper.  For 
instancey  the  paper  may  bulge  to  some  extent  or  fit  loosely  to  the 
cylinder,  or  there  may  be  an  unequal  stretching  or  contraction  of 
ti^e  different  parts  of  the  paper,  from  hygrometric  causes,  after 
the  image  has  been  impressed  upon  it.  Owing  to  these  circum* 
stances,  it  may  easily  happen  that  the  midway  point  of  the  curve 
does  not  truly  correspond  to  the  midway  moment  of  time.  A 
method  by  which  errors  of  this  kind  are  much  reduced  has  been 
practised  for  some  time  at  the  Royal  Observatory,  Greenwich.  It 
oonsisfis  in  cutting  off  the  light  (for  a  few  minutes  each  time)  at 
certain  known  moments,  say  three  or  four  times  in  the  course 
of  a  day.  Corresponding  small  blanks  or  gaps  in  the  photographic 
impression  are  thus,  produced  of  which  the  exact  moments  are 
bjowB^  and  the  line  between  two  consecutive  gaps  may  be  sup- 
posed to  measure  the  intervening  time  with  sufficient  accuracy,  for 
being  comparatively  short  it  is  not  likely  to  be  imequally  affected 
to  an  appreciable  extent  by  bulging  or  any  other  cause. 

In  the  instruments  which  we  are  now  describing  the  light 
is  cut  off  from  the  photographic  paper  for  exactly  four  minutes 
every  two  hours.  This  is  accomplished  by  means  of  a  medianical 
arrangement,  connected  with  the  instrumental  clock,  devised  by 
Hr.  Beckley.  A  screen  is  made  to  intercept  the  light  exactly 
two  minutes  before  every  even  hour,  Greenwich  mean  time, 
as  shown  by  the  clock  which  drives  the  cylinder,  and  this 
screen  .is  withdrawn  exactly  two  minutes  after  the  hour.  Of 
coiu'se  the  success  of  this  method  depends  upon  the  correctness 
of  the  instrumental  dock.  Now  it  has  been  ascertained  at  Kew 
that  the  thermograph  clock,  if  started  correctly  by  means  of  a 
chronometer,  will  never  during  the  course  of  48  hours,  which 
is  the  duration  of  a  curve,  differ  more  than  a  few  seconds  from 
Greenwich  mean  time ;  it  is  therefore  sufficiently  accurate  for 
our.puroosa  The  action  of  the  light  stop  will  be  clearly  per- 
.ceived  by  referring  to  the  facsimile  of  the  barograph  curve 
Plate  V. 

Siximda/rda  of  Reftrenice. 

We  have  now  described  the  method  by  which  we  have 
coideavoured  to  obtain  good  and  accurate  traces,  both  aa  regards 
temperature  scale  and  time  scale  in  our  thermograph.  It  is  not, 
however,  enough  'to  obtain  lines  which  may  be  imagined  to  be 
accurate,  bu4  it  is  moreover  necessaiy  to  institute  some  check 
by  means  of  which  we  may  measure  the  accuracy  of  these  indiea- 
tioji&  In  the  case  of  the  time  scale  this  is  done  by  a  chrono- 
meter after  the  method  we  have  desciibed«  Now  just  as  we  use 
a  ehronometer  or  standard  timepiece  to  measure  the  accuracy 
-  of  our  time  scale,  so  we  must  employ  a  standard  thermometer 
to  measure  the  accuracy  of  our  temperature  scale. 

Accordingly  for  each  thermograph  there  are  two  standard 
thermomet^,  having  bulbs  exactly  similar  in  shape  and  size 
to  those  of  the  thermograph  thermometers,  with  scales  which 
can  be  easily  read.  One  of  these  standards  is  used  as  a  diy 
bulb,  and  is  fixed  near  the  dry  bulb  thermograph. thermometeir, 
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while  the  other  is  used  as  a  wet  bulb,  and  is  fixed  near  the  wet 
bulb  thermograph  thermometer.  The  following  is  the  method 
of  observing  these  standards  : — 

As  often  as  possible,  at  the  exact  moment  when,  the  light 
is  first  cut  off  by  the  clock  an*angement,  that  is  to  say, 
two  minutes  before  some  even  hour,  the  observer  reads  the 
standard  thermometer.  We  know  by  this  means  what  ought  to 
be  the  true  reading  of  the  curves  at  the  moment  when  the 
light  is  cut  off,  and  hence,  by  comparing  the  readings  at  this 
moment,  as  furnished  by  the  curves,  with  those  given  by  the 
standard  thermometers,  we  obtain  a  measure  of  the  accuracy  of 
our  instrument. 

Method  of  Tabulation. 

The  indications  of  the  thermograph,  or  thermograms^  are  con- 
verted into  numbers  in  the  following  manner: — The  tabulating 
instrument  is  a  sheet  of  plate  glass,  engraved  on  its  under  side 
with  a  series  of  vertical  lines  each  drawn  from  top  to  bottom, 
and  the  series  extending  from  left  to  right,  and  of  horizontal 
lines  e^ach  drawn  from  left  to  right,  and  the  series  extending 
from  the  bottom  to  the  top.  The  vertical  spaces  (48  in  number) 
denote  hours  by  the  time  scale  of  the  thermograph,  and  the 
horizontal  spaces  degrees  Fahrenheit  by  its  temperature  scale, 
every  fifth  line  being  more  deeply  etched  than  the  others.  These 
degrees  extend,  say  from  0®  to  100°,  every  fifth  one  being 
numbered,  and  this  numbering  repeated  three  or  four  times  in 
the  course  of  the  48  hours,  so  that  the  eye  has  never  to  look 
very  far  backward  or  forward  for  the  number  of  a  line.  The 
glass  scale  is  now  placed  above  the  curve,  engraved  side  down- 
wards, and  is  set  by  those  readings  of  the  standard  thermometer 
nearest  the  beginning  and  end  of  the  curve.  The  indications  for 
each  hour  are  then  easily  read  off,  and  the  final  accuracy  of  the 
result  thus  obtained  is  judged  of  by  comparison  with  the  read- 
ings of  the  standards  made  at  certain  exact  hours.  We  may 
state  as  an  index  of  the  amount  of  accuracy  which  has  been 
thus  obtained,  that  the  mean  difference  between  the  tabulated 
Kew  readings  and  the  simultaneous  readings  of  the  standards  at 
those  hours  at  which  they  have  been  observed,  was  as  follows 
for  the  month  of  November,  the  first  month  after  the  arrange- 
ments were  complete : — 

Mean  difference  between  dry  bulb  standard  and  tabulated 
readings  0°'09,  or  less  than  a  tenth  of  a  degree. 

Mean  difference  between  wet  bulb  standard  and  tabulated 
readings  0°'09,  or  less  than  a  tenth  of  a  degree.* 

The  following  table  exhibits  the  readings  for  every  hour  of 

*  The  method  of  taking  monthly  mean  differences  between  the  simultaneoas 
readings  of  the  standard  thermometer  and  of  the  corresponding  thermograph  curves  has 
been  adopted  as  an  easy  numerical  way  of  ascertaining  the  accuracy  of  the  results 
obtained  at  the  various  observatories.  A  similar  method  is  practised  as  respects  the 
baroffraph.  In  the  anemograph  there  is  no  standard  of  reference,  but  when  the 
monthly  curves  and  tabulations  arrive  at  Kew  from  the  various  observatories  a  certain 
proportion  will  be  carefully  remeasured,  and  a  numerical  standard  of  correctness  will 
thus  be  obtained. 
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the  thermograms  which  accompany  this  accoxmt  (Plate  V.),  and 
records  also  those  observations  of  the  standard  thermometers 
made  during  the  period  of  time  embraced  by  the  curves. 

Table  I. 


Satujldat,  Habch  7 

Bate. 

Dry  Bulb. 

Wet  Bulb. 

Dry  Bulb.    • 

Wet  Bulb. 

Hoar. 

Tabnlttted 

standard 

Tabulated 

Standard 

Tabulated 

Standajrd 

Tabulated 

Standard 

G.M.T. 

readings. 

cor^ 
ncted. 

readings. 

cor- 
rected. 

readings. 

rected. 

readings. 

cor- 
rected. 

Iftjn. 

1 
1 

48-7 

47-3 

2 

49-0 

47-8 

3 

49-5 

47-6 

4 

49-0 

47-2 

5 

48-4 

47-0 

6 

40-4 

39-2 

7 

36-9 

35-9 

8 

87-3 

36-3 

9 

39-2 

37-5 

10 

44-8 

44-8 

41-1 

411 

40-1 

40-3 

37-6 

37-8 

11 

47-8 

43-0 

42-0 

87-6 

Noon. 

49-3 

49-3 

44-2 

44-2 

43-3 

87-3 

1  pjn. 

50-4 

45-0 

43-0 

37-3 

« 

48-7 

48-9 

44-5 

44-6 

44-0 

87-6 

8 

48-0 

45-2 

4 

47-1 

47-0 

45-5 

45-3 

5 

47-0 

45-7 

6 

47-4 

46-3 

7 

47-9 

46-9 

8 

.  47-8 

471 

9 

480 

47-2 

10 

48-5 

47-2 

11 

48-3 

46-3 

MIdmght 

481 

46-8 

I 

1 

In-door  Arrangements  of  the  Thermogra^ph. 

The  sketch  in  Plate  I.  will  enable  the  in-door  arrangements 
of  the  thermograph  to  be  understood : — 

F,  F  are  the  flames  (of  gas  or  paraffin). 

B,  B  are  the  bull's-eyes  or  condensers. 

M  is  one  of  the  min*ors  (the  other  not  visible). 

T^  T'  represent  the  thermometer  stems  and  the  irames  to 
which  they  are  attached.  On  the  back  of  these  stems  images 
of  the  flames  magnified  by  the  bull's-eyes  are  thrown,  the 
mirrors  serving  to  turn  the  direction  of  the  rays  so  as  to 
throw  them  upon  the  thermometers.  These  rays  only  pass 
through  at  the  air  specks. 

Ij,  L  are  two  photographic  lenses  upon  which  the  rays,  which  are 
allowed  to  pass  through  the  air  specks  of  the  two  thermo* 
meters,  are  made  to  impinge. 

C  is  the  cylinder  driven  by  clockwork  and  covered  with  sensi- 
tive paper,  upon  which  the  images  of  the  air  specks  made  by 
the  two  lenses  L,  L  are  thrown  (the  one  under  the  other). 

c  is  the  clock. 

S  is  the  light  stop  driven  by  the  clock.  It  cuts  off  the  light 
for  four  minutes  every  two  hours. 

c2 
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H  is  a  handle  which,  working  a  screw,  raises  or  lowers,  as  re* 
quired,  a  fraiue  cont^uning  the  two  thermometers.  Thus  in 
winter,  when  the  temperature  is  low,  it  may  be  desirable 
to  raise  the  frame  in  .order  to  make  the  air  speck  central 

with  the  lens,  for  in  this  position  the  definition  is  best:    In 

summer,  for  a  similar  reason,  it  may  be  desirable  to  lower 
the  frame. 

i  Ov^^-of-^ov  ArraTifjeimente  of  ike  Therrnograph. 

We  have  already  alluded  to  the  vertical  part  of  the  thermometer 
stems  which  contain  the  air  specks,  and  which  are  necessarily 
within  doors.  At  the  bottom  of  this  vertical  part  the  stem  i» 
bent  outwards  and  passes  through  the  wall  or  boarding  in  a 
horizontal  position,  extending  beyond  the  wall  of  the  house  for 
at  least  two  feet  before  it  is  again  bent  vertically  downwards 
near  the  bulb.  The  abject  of  this  arrangement  is  to  have  the 
bulb  as  far  from  the  influence  of  the  wall  as  possible. 

In  order  to  obviate  this  influence  as  much,  as  possible,  there 
is  a  thin  outside  boarding  parallel  with  the  wall,  and  allowing 
a  current  of  air  to  pass  freely  between  the  wall  and  it;  this  board- 
ing, Which  forms  the  back  of  the  thermometer  frame,  may  there- 
fore be  supposed  to  have  as  nearly  as  possible  the  temperature 
of  the  air. 

The  thermometer  frame  is  of  Venetian  or  louvre  boarding, 
forming  an  enclosin*e  of  about  4  feet  square,  which  surrounds 
the  thermometer  on  all  sides  to  a  little  below  the  level  of 
the  bulbs.  This  boarding  is  very  open,  being  only  suffidentiy 
close  to  keep  out  the  rays  of  the  sun  and  to  protect  the 
bulbs  from  the  violence  of  the  wind.  These  frames  are  always 
-put  at  the  north  side  of  the  observatory  to  which -they" -are 
attached,  care  being  taken  that  the  situation  has  a  free  exposure^ 
and  that  the  bulbs  are  not  nearer  the  ground  than  about  6  ieet^ 
and  if  possible  not  further  from  it  than  about  12  feet.    . 

The  sketch  in  Plate  II.  will  enable  the  arrangement  to  be 
understood : — 

F  is  the  frame  canying  the  thermometer,  and  capable  of  being 

raised  and  lowered  (see  sketch  of  in-door  arrangement), . 
P,  W  are  the  dry  and  wet  bulb  thermograph  thermometers. 
D\  W  are  the  dry  and  wet  bulb  standards  of  reference,  used 
occasionally,  when  the  light  is  cut  off  by  the.  clock 
arrangement. 
V  is  the  vessel  containing  water  for  the  wet  bulb.  In  order 
to  insure  that  the  temperature  of  this  water  shaJlbe  as 
nearly  as  possible  the  same  as  that  of  the  air,  the  vessel 
is  in  the  shape  of  a  hollow  cube,  a  large  surface  being 
thus  exposed  to  the  air,  a  current  of  which  goes  up  thrqagh 
the  central  hollow.  The  wet  bulb  thermometers'  have 
their  bulbs  wrapped  round  with  fine  muslin,  and  the  i^ater 
is  conveyed  to  them  through  a  bundle  of  threads  lying 
in  two  grooves,  attached  to  the  water  vessel;  the  one  groove 
carrying  water  to  the  wet  bulb  thermograph  thermometer, 
the  other  to  the  wet  bulb  standard. 
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Infl/uence  of  Local  PecidiaHties. 
The  description  wLich  we  have  now  given  renders  it  evident 
that  the  indications  of  the  thermograph  are  as  accurate  asican  be 
desired,  when  we  compare  these  indications  with  .sioraltianeous 
readings  of  wet  and  dry  standard  thermometers  of  the  same  size 
es  those  of  the  thermograph,  and  placed  in  the  same  frame.  But 
it  may  be  a  point  of  discussion,  not  so  much  with  reference  to  this 
particular  thermograph  as  lo  all  such  instruments,  how  far  their 
indications  may  be  relied  on  as  affording  an  accurate  measure  of 
the  t^nperature  of  the  air  and  of  that  of  evaporation.  In  order 
to  try  this  question,  simultaneous  comparisons  hav«  been  made  at 
Kew  between  the  readings  of  two  sets  of  dry  and  wet  bulbs,  one 
set  being  placed  in  a  frame  detached  from  the  main  buUdiqg  of 
the  observatory,  and  the  thermometers  having  very  small  bulbs  ; 
the  other  set  being  the  wet  and  dry  bulb  standard  thermometers 
of  the  thermograph  frame.  In  the  following  table  the  rjesult  of 
this  comparison  for  the  month  of  February  is  given,  from  which 
it  will  be  seen  that  the  local  peculiarity  of  either  frame  is  Com- 
paratively small,  and  that  the  indications  of  the  two  agree  very 
well  together.  The  thermograph  frame  is  called  the  wes^  frkfue, 
the  other  being  the  east  frame  in  this  table. 


Table  II. 

Bate. 

Tbne, 

Bry  Bulb 
Thermomoter.   ■ 

nifferenoe. 

Wet  Bulb 
Thermometer. 

Biflferencc. 

East 
Frame. 

West 
Frame. 

East 
Frame. 

Weit 
Frame. 

1868. 

Feb. 

1 

10  a.xQ. 

ap.m. 

10  p.m. 

D. 

51-9 
51-7 
44-6 

d'. 
51-7 
51-8 
44-3 

d-d'. 
+  0-2 
-01 
+  0-3 

W. 
49-9 
44-5 
41-3 

w'. 
49-9 
43-3 
41-3 

w— w^. 
0-0 
+  1-2?* 
0-0 

2 

1 0a.m. 

44-8 

44-4 

+  0-4 

40-5 

40-8 

-0-3 

3 

10ft.m. 
Noon 
4  p.m. 
lOpjn. 

44-1 
43-9 
42  l 
36-6 

44-0 
43-8 
42-3 
36-7 

-J-O-l 
+  0-1 
-0-2 
-01 

39-1 
37-4 
37-5 
33-6 

89-25 
38 '3 
37-7 
33-9 

-0-15 
-0*9 
-0*2 
-0:3 

4   • 

10  a.m. 
Noon 

2  p.m. 

4  p.m. 
10.p.m. 

38*5 
45-1 
47-1 
47-5 
45-5 

38-0 
44-8 
46-8 
47-2' 
45*3 

+  0-5 
+  0^3 
+  03 
+  0-3 
+  0-2 

85-7 
40-2 
41-9 
42-9 
43-1 

86-6 
89-8 
42-0 
42-8 
43  0 

+  0-1 
+  0-4 
-Ol 
+  0-1 
+  0-1 

5 

10  a.m. 
Noon 
2  p.m. 
10  p.m. 

45*8 
48-1 
47-6 
46-3 

45-5 
48-0 
47-5 
46-2' 

+  0-3 
+  0-1 

+  0-1 
+  0-1 

41-4 
42-5 
42-4 
42-9 

41-4 
42-6 
42-6 
42-9 

0-0 
-0-1 
-0-1 

0-0 

6 

iO  a.m. 
Noon 
10  p.m. 

42-3 
46-4 
32-5 

42-2 
46-4 
33-2 

+  0-1 
00 

-0-7 

40-6 
41-3 
32-2 

•40-5 
41-7 
82-7 

+  0^-1 
-0-4 
-0-5 

•  Probably  an  error  of  one  degree  has  here  been  made  in  readmg  the  wet-bulb 
tiiermometer  m  the  East  frame 
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Table  n. — continued. 


Dry  Bulb 

Wet  Bulb 

Bute. 

Time. 

fl%ermometer. 

Differonoe. 

Thermometer. 

DiflBrenoo. 

East 

West 

East 

West 

Pnune. 

Frame. 

Frame. 

Frame. 

1868. 

Peb. 

D. 

d'. 

i>-d'. 

w. 

w'. 

IV-V. 

7 

10  a.m. 

43*2 

43-4 

-0-2 

42-8 

43-0 

-0-2 

Noon 

46-2 

46-4 

-0-S 

43-6 

43-8 

-0*2 

2  p.m. 

45-9 

46-3 

-0-4 

41-5 

42-0 

-0-& 

4  p.m. 

44*1 

44-5 

-0-4 

40-5 

40-9 

-0*4 

10  p.m. 

43-0 

43-2 

-0-2 

42-0 

42-3 

-0-8 

9 

10  a.m. 

41  •» 

42-1 

-0-2 

39 -2 

39*3 

-0*1 

Noon 

43-1 

43-6 

-0-5 

89-5 

40-1 

-0-6 

2  p.m. 

39-3 

39-2 

+  01 

37-3 

37-1 

+  0-2 

4  p.m. 

40-4 

40-5 

-0-1 

37-7 

37-6 

+  0*1 

10  p.m. 

54-9 

35-0 

-0-1 

31-8 

31-8 

0*0 

9 

10  a.m. 

32-7 

32-9 

-0-2 

31-1 

31-2 

-0*1 

Noon 

38-5 

88-3 

+  0-2 

341 

34-4 

-0*3 

10 

10  a.m. 

44-5 

441 

+  0-4 

43-1 

43-0 

+  0*1 

Noon 

49*4 

49-0 

+  0-4 

46-1 

46-2 

-0*1 

2  p.m. 

51-6 

51-4 

+  0-2 

47-3 

47-3 

0-0 

4  p.m. 

49-8 

49-6 

+  0-2 

461 

46-0 

+  0*1 

10  p.m. 

42-6 

42-8 

-0-2 

41-3 

41-7 

-0-4 

11 

10  a.m. 

47-5 

47-3 

+  0-2 

45-1 

45-1 

0*0 

Noon 

47-6 

47-8 

-0-2 

44-3 

44-5 

-0*2 

2  p.m. 

49*6 

49-7 

-0-1 

44-7 

45-0 

-0-3 

4  p.m. 

47-4 

47-7 

-0-3 

41-0 

41-3 

-0*3 

10  p.m. 

40-4 

40-3 

+  0-1 

37-7 

37-6 

+  0*1 

12 

10  a.m. 

36-3 

36-1 

+  0-2 

35-3 

35-2 

+  0*1 

Noon 

43-2 

43-0 

+  0-2 

39-7 

40  0 

-0-3 

2  p.m. 

45-8 

45-2 

+  01 

40-9 

41-0 

-0*1 

4  p.m. 

45-4 

45-3 

+  0-1 

40-9 

41-0 

-0*1 

lOpjn 

40-7 

40-9 

-0-2 

38-0 

38-3 

-0*3 

18 

10  a.m. 

42-5 

42-4 

+  0-1 

40-9 

41-0 

-01 

Noon 

44-7 

44-6 

+  0-1 

42-0 

421 

-0-1 

2  p.m. 

46-7 

46-6 

+  0-1 

42-9 

43-0 

-0-1 

4  p.m. 

47-3 

47-1 

+  0-2 

42-7 

42-7 

0-0 

10  p.m. 

43-2 

43-4 

-0-2 

41-7 

42-0 

-0-8 

14 

10  a.m. 

44-8 

44-8 

0-0 

42-6 

42-6 

0*0 

Noon 

47-6 

47-3 

+  0-2 

43-7 

44-0 

-0*8 

2  p.m. 

471 

47-0 

+  0-1 

42-5 

42-5 

0-0 

4  p.m. 

461 

46-1 

0-0 

41-5 

41-75 

-0*25 

lOpjn. 

44-5 

44-6 

-0-1 

41-1 

41*4 

-0-8 

15 

10  a.m. 

44-5 

44-7 

-0-2 

44-1 

44*1 

0-0 

Noon 

45-3 

45-4 

-01 

44-5 

44-6 

-0*1 

2  p.m. 

43-4 

43-5 

-0-1 

41-2 

41-3 

-0-1 

4  p.m. 

44*5 

44-8 

-0-3 

40-0 

40-2 

-0-2 

10  p.m. 

36*4 

36-7 

-0-3 

33-5 

34-0 

-0-5 

16 

10a.in. 

57-1 

36-8 

+  0-3 

34-7 

34-4 

+  0-3 

17 

Noon 

46-7 

46-05 

+  0-65 

39*9 

39*6 

+  0-3 

2  p.m. 
4pjn. 

49-3 

48-6 

+  0-7 

40-5 

40*6 

-0*1 

47-6 

47-35 

+  0-25 

39*5 

39*85 

-0*85 

10  p.m. 

85-0 

85-6 

-0-6 

34-1 

34*5 

-0*4 
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DrjBnlb 

Wet  Bulb 

Time. 

Thermometer. 

Differonce. 

Thermometer. 

Difference. 

Eut 

Wctt 

Eut 

West 

Fxame. 

Frame. 

Frame. 

Frame. 

1868. 

Feb. 

D 

D' 

i>-iy 

w 

V 

w-w' 

IS 

10a.in. 

42-5 

42-6 

-0-1 

42-3 

42-2 

+  0-1 

Noon 

45-8 

45-9 

-0-1 

44-7 

44-7 

0-0 

2p.in. 

46-7 

46-8 

-01 

45-9 

45-9 

0-0 

4pjn. 

47-1 

47-2 

-0-1 

45-4 

45-4 

0-0 

10  p.m. 

48-7 

43-7 

00 

42-0 

42*2 

-0-2 

19 

10  a.m. 

44-9 

451 

-0-2 

42-6 

42-6 

00 

Noon 

44-6 

44-8 

-0-2 

43-9 

48-9 

0-0 

2  p.]n. 

46-6 

45-7 

-0-2 

44-6 

44-6 

0-0 

4  p.m. 

451 

45-3 

-0-2 

42-9 

43  0 

-0-1 

10  p.m. 

41*3 

41-2 

+  0-1 

38-5 

38-6 

-0-1 

20 

10  a.m. 

38-2 

37-9 

+  0-8 

35-7 

35-6 

+  0-1 

Noon 

44-9 

44-4 

+  0-5 

38*3 

88-6 

-0-3 

2  p  jn. 

47-3 

47-2 

+  0-1 

41-5 

41-5 

00 

4  p.m. 

46-5 

46-5 

00 

41-2 

41-0 

+  0-2 

21 

10  a.m. 

49-9 

497 

+  0-2 

47-5 

47-1 

+  0-4 

Noon 

61-9 

51-8 

+  0-1 

46-3 

46-6 

-0-2 

2pjn. 

51-6 

51-7 

-0-1 

45-5 

45-8 

-0-3 

4  p.m. 

51-8 

521 

-0-8 

45*8 

45-7 

-0-4 

10  p,m. 

44-8 

45-4 

-0-6 

41-9 

42-5 

-0-6 

22 

10  am. 

49-1 

49-0 

+  01 

45-8 

45-8 

00 

Noon 

47-8 

47-8 

00 

431 

43-6 

-0-6 

10  p.m. 

44-8 

44-6 

+  0-2 

38-9 

39-0 

-0-1 

24 

10  a.m. 

49-8 

49-5 

+  0-3 

48-0 

47-7 

+  0-8 

Noon 

52-5 

52-2 

+  0-3 

49-6 

49-5 

+  01 

2pjn. 

53-7 

.53-4 

+  0-3 

50-3 

50-2 

+  0-1 

10  p.m. 

50-31 

50-1 

+  0-2 

48-9 

48-9 

0-0 

25 

10  a.m. 

52-2 

52-1 

+  0-1 

48-7 

48-8 

-0-1 

2  p.m. 

60-1 

59-9 

+  0-2 

52-2 

52-2 

•  0-0 

4  pjn. 

59-0 

59-0 

0-0 

50-3 

50-7 

-0-4 

10  p.m. 

45-2 

45-9 

-0-7 

44- 1 

44-5 

-0-4 

•    26 

lOajn. 

48-8 

49-0 

-a-2 

45-7 

45-7 

0-0 

Noon 

49-6 

50-1 

-0-5 

46-3 

46-6 

-0-S 

2  p.m. 

52-7 

52-8 

•-0-1 

48-3 

48-5 

-0-2 

4  p.m. 

52-2 

52-6 

-0-4 

47-9 

48-1 

-0-2 

lOaJU. 

47-8 

48-0 

-0-2 

44-7 

44-8 

-0-1 

27 

10  a.m. 

47-5 

48-0 

-0-5 

45-2 

45-5 

-0-8 

Noon 

48-6 

48*8 

-0-2 

45-5 

45-6 

-0*1 

2pjn. 

49-4 

49-6 

-0-2 

46-1 

46-1 

0-0 

4  p.m. 

48-8 

49-1 

-0-3 

45-9 

46-2 

-0-3 

10P.IIL 

45-9 

46*4 

-0-6 

44-1 

44-4 

-0-3 

28 

10  a.m. 

49-8 

49-1 

-0-3 

45-7 

45-4 

+  0-8 

, 

Noon 

53-2 

M'O 

+  0-2 

47-5 

47-7 

-0-2 

2  p.m. 

54-7 

54-8 

-0-1 

49-2 

49-4 

-0-2 

4pjn. 

58-4 

53-6 

-0-2 

48-0 

48-2 

-0-2 

10p.m« 

44-8 

45-2 

-0-4 

42-9 

43-2 

-0-3 

29 

10  a.m. 

48-9 

49-1 

-0-2 

45-3 

45-5 

-0-2 

Noon 

49-8 

50-2 

-0-4 

45-9 

46  0 

-0-1 

2pjn. 

48-0 

48-4 

-0-4 

45-1 

45-4 

-0-3 

4  p.m. 

47-1 

47-3 

-0-2 

45-2 

45-6 

-0-4 

lOpjn. 

42-1 

42-3 

-0-2 

40-9 

41-0 

-0-1 
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Pbinciples  of  Construction  of  the  Babooraph. 

This  inBtrument  is  designed  to  record  continuously  the  pressure 
of  the  air.  It  might  at  ^rst  sight  appear  enough  for  this  purpose 
to  measure  the  height  of  the  baxometric  mercurial  column  iafter  a 
manner  similar  to  that  by  which  the  height  of  the  thermometric 
column  is  measured  in  the  thermograph.  Such  a  process  will 
not,  however,  exhibit  accurately  the  pressure  of  the  air.  If  the 
mercurial  column  could  always  be  kept  at  the  same  temperatm*e 
this  process  would  be  accurate,  but  since  this  column  is  always 
changing  its  temperature,  and  therefore  its  density,  it  becomes 
evident  that  the  same  height  of  mercurial  column  at  different 
temperatures  will  not  balance  the  same  atmospheric  pressure. 
Thus,  mercury  being  denser  at  32**  Fahr.  than  at  60**,  the  height 
of  column  necessary  to  •  balance  the  same  pre&sure  will  be  some- 
what shorter  at  32**  than  at  60°.  For  this  reason  it  is  always 
the  custom  in  reading  a  barometer  to  note  at  the  same  time  the 
temperature  of  the  mercury,  and  by  means  of  a  table  of  correc- 
tions to  find  what  length  of  mercurial  column  at  32**  Fahr.  is 
equal  in  balancing  power  to  the  observed  column  at  the  observed 
temperature.  In  fine,  the  pressure  of  air  is  always  supposed  to 
be  balanced  by  a  column  of  mercury  having  the  constant  tempe- 
rature of  32°  Fahr. 

In  the  original  barograph  of  Mr.  Francis  Eonalds,  which  may 
be  regarded  to  some  extent  as  the  parent  of  these  instruments, 
the  compensation  for  temperature  was  made  in  the  following 
manner : — Let  us  first  suppose  the  absolute  pressure  of  the  air  to 
remain  constant,  while  the  temperature  of  the  mercurial  column 
is  increasing,  and  its  density  therefore  diminishing.  Under 
these  circumstances  the  column  of  mercury  necessary  to  balance 
the  air  will  increase  in  height,  or  appear  to  rise.  Now  Mr. 
Ronalds  had  a  temperature  compensation  so  airanged  that  the 
whole  tube  containing  the  .mercury  was  made  to  fall  owing  to  an 
increase  of  temperature  just  as  much  as  the  column  of  mercury 
rose  owing  to  the  same  cause.  If  this  compensation  could  be  accu- 
rately arranged,  it  is  evident  that  the  same  height  of  the  top 
of  the  mercurial  column  wouTd  for  all  temperatures  correspond 
to  the  same  pressure. 

The  objection  to  this  arrangement  is  twofold. 

In  the  first  place,  the  barometer  with  its  fittings  being  of 
a  very  considerable  weight,  any  temperature  arrangement  which 
acts  by  moving  this  weight  up  and  down  may  be  suspected  of 
not  working  smoothly  and  continuously,  but  of  being  subject  to 
fits  and  starts. 

In  the  next  place,  suppose  that  in  an  instrument  of  this  con- 
struction it  should  ultimately  be  found  that  the  temperature 
correction  had  not  been  made  large  enough,  or  made  too 
large,  there  is  no  means  of  correcting,  for  this  imperfection,  the 
record3  that  have  already  been  obtained — these  necessarily 
remain  imperfect.  In  the  present  arrangement  it  has  been 
endeavoured  to  obviate  both  these  sources  of  inaccuracy,  by  a 
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method  which  will  be  better  understood  after  the  other  parts  of 
the  instrument  have  been  described. 

Of  these  parts,  after  what  has  already  been  said  regarding 
the  thermograph,  a  very  short  description  will  suffice. 

Beferring  to  the  engraving  of  the  barograph  (Plate  III.)— • 

F  is  the  flame  of  gas  or  paratiin. 

B  is  the  bull's-eye  or  condenser^  by  means  of  which  an  enlarged 
image  of  the  flame  is  thrown  upon  the  void  space  above 
the  mercury  of  the  barometer  6.  The  height  of  this  baro- 
meter may  be  raised  or  lowered  by  means  of  a  screw  beneath 
the  cistern ;  but  it  is  desirable  to  avoid  such  an  alteration  if 
possible. 

S  is  a  slit  which  narrows  the  light  allowed  to  pass  through 
above  the  mercury.  We  have  thus  an  illuminated  sUt, 
bounded  above  by  the  upper  termination  of  the  slit  and  below 
by  the  surface  of  the  mercury  of  the  barometer.  Therefore, 
as  the  barometer  falls  this  luminous  slit  will  become  long^r« 
and  as  it  rises  it  will  become  shorter. 

L  is  a  photographic  lens,  by  means  of  which  an  image  of  this 
luminous  stit  is  impressed  upon  sensitive  paper  surrounding 
the  cylinder  c, 

C  is  the  clock  which  drives  the  cylinder  c  once  round  in  48 
hours,  the  time  seale  being  precisely  the  same  as  that  of 
the  thermograph.    This  dock  also  drives 

S,  the  stop  which  cuts  off  the  light  from  the  sensitive  paper 
for  four  minutes  every  two  hours* 

Terwpenxtwre  Compensation. 

Lc^t  us  now  proceed  to  describe  the  arrangement  for  temperature 
compensation. 

Were  there  no  such  compensation,  and  nothing  more  than  what 
we  have  described,  the  image  thrown  by  the  lens  L  upon  the 
paper  of  the  cylinder  would  be  that  of  the  illumindrted  slit.  As 
this  lena  reverses  things,  the  upper  part  of  this  illuminated  slit, 
or  that  which  represents  the  upper  boundary  of  the  slit  S,  Would 
correspond  to  the  lower  extremity  of  the  image  on  the  cylinder, 
while  the  lower  boundary  of  the  illuminated  sUt,  or  that  which  Ls 
cut  off  by  the  mercury  of  the  barometer,  would  be  represented  by 
the  upper  part  of  this  image. 

Now  the  upper  boundary  of  the  slit  being  fixed,  while  the 
sur&ce  of  the  mercury  is  variable,  we  should  thus  have  traced 
by  the  action  of  light  upon  the  paper,  as  the  cylinder  moves 
round,  a  blackened  space,  having  below  a  level  or  straight  and 
above  a  curved  boundary,  this  curve  being  in  fact  the  repre- 
aentation,  given  by  the  instrument,  of  the  height  of  the  mercury 
firom  moment  to  moment. 

In  order  to  explain  the  nature  of  the  temperature  correction, 
let  us  imagine  that  the  true  pressure  of  the  air  remains  constant 
during  a  period  of  time,  while,  however,  the  temperature  of  the  * 
mercurial  column  continues  to  rise.    This  column  will  therefore 
become  specifically  lighter  owing  to  its  rise  of  temperature,  and 
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it  will  require  a  greater  length  of  it  to  balance  the  same  atmo- 
spheric pressure — the  mercury  will  therefore  rise. 

If  CD  (Fig.  5)  be  the  slanting  line  denoting  by  its  height  that 
of  the  surface  of  mercury,  then  under  the  above  circumstances  CD 

Fig.  5. 


Note.— £  F  is  the  lowest  part  of  the  image  as  it  is  formed  on  the  cylinder,  bnt  in 
the  curve  as  it  is  read  on  the  sensitive  paper  it  forms  the  upper  part 

will  rise  as  in  the  figure,  even  although  the  true  pressure  of  the 
air  remains  constant.      If  therefore  we  measure  our  ordinates 
from  a  horizontal  straight  line  AB,  DB  will  manifestly  be  less  than 
CA.     If,  however,  instead  of  measuring  from  the  line  AB  we 
measure  from  a  slanting  line  EF,  which  by  some  means  is  made 
to    rise  and  fall  with  the  temperature  in  precisely  the  same 
manner  as  CD  rises  or  falls  from  the  same  cause,  then  we  shall 
have  a  true  result     Thus  in  the  particular  case  we  are  describ- 
ing (where  the  true  pressure  remains  constant  while  the  tem- 
perature changes)  we  have  no  longer  a  variable  ordinate  if  we 
measure  from  EF  as  a  base  line,  for  CE  is  evidently  equal  to  DF, 
and  all  the  intermediate  ordinates  are  also  equal  to  one  another. 
The  correction  for  temperature  thus  resolves  itself  into  obtain- 
ing a  curved  or  slanting  base  line  which  rises  or  falls  from 
temperature   to  precisely   the   same   extent   as  the   mercurial 
column  does  from  the  same  cause.     This  is  effected  by  means 
of  an  arrangement  of  zinc  rods  (Z  in  the  figure).     These  rods 
are  fastened  rigidly  to  a  slate  slab  at  their  lower  extremity, 
and  at  their  upper  end  they  are  attached  to  a  pointer  P ;  this 
pointer  therefore  rises  and  falls  with  the  temperature.     Now 
P  acts  upon  the  smaller  arm  of  a  glass  lever  of  which  F  *  is 
the  fulcrum,  and  of  which  the  extremity  of  the  long  arm  is 
quite  close  to  the  sensitive  paper,  where  it  carries  a  stop  which 
thus  cuts  off*  the  light  and  traces  EF,  the  lower  extremity  of 
the  image  (as  it  appears  on  the  cylinder).     It  is  this  moveable 
stop  which  gives  us  a  slanting  base  line,  and  the  length  of  the 
zinc  rods  and  the  position  of  the  fulcrum  are  so  arranged  that  the 
stop  shall  rise  or  fall  from  temperature  as  nearly  as  possible  to  the 
same  degree  as  the  other  end  of  the  image,  which  denotes  the 
surface  of  the  mercury,  rises  or  falls  from  the  same  cause.  It  only 
remains  to  state  that  in  the  above  figure  the  blank  straight  line 
AB  is  traced  by  means  of  a  fixed  thread  of  metal  near  the 
cylinder,  which  cuts  off  the  light,  and  thereby  gives  us  a  line 
denoting  the  direction  of  motion  of  the  cylinder. 

*  The  fiilcram  F  has  an  acynstment  by  means  of  irhich  it  can  be  brought  nearer  to 
the  pointer  or  ftuther  fh>m  it,  if  it  should  ultimately  be  found  that  the  temperature 
compensation  is  not  exact. 
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Standard  of  Reference. 

It  will  now  be  desirable  to  describe  the  check  that  is  kept  upon 
the  indications  of  the  instrument  so  as  to  ascei-tain  how  it  works. 
In  the  first  place,  we  have  the  clock  arraDgement,  similar  in  all 
respects  to  that  of  the  thermograph,  by  means  of  which  the  light 
is  cut  off  for  four  minutes  every  two  hours  (Greenwich  mean 
time).  Now  let  us  suppose  that,  as  often  as  possible,  at  the  end 
of  these  four  minutes  the  standard  barometer  is  read :  we  have 
thus  the  true  pressure  of  the  atmosphere  at  certain  moments  of 
time  corresponding  to-  definite  points  of  our  barograph  curve 
or  barogram,  and  by  comparing  these  with  the  readings  of  our 
barograph  at  these  moments,  we  have  a  measure  of  the  accuracy 
of  our  instrument. 

Again,  let  us  suppose  that  at  these  same  moments  we  read  the 
temperature  of  the  mercury  of  our  barograph  column,  which  is 
ascertained  by  reading  a  thermometer  plunged  in  mercury  con- 
tained in  a  tube  similar  in  bore  to  that  of  the  barograph  (see 
figure),  we  thus  know  the  temperature  of  the  barograph  column, 
(which  is  also  that  of  the  zinc  rods)  at  certain  moments  of 
time^  corresponding  to  definite  points  of  the  curve.  It  vrill 
readily  be  seen  that,  by  an  arrangement  of  this  kind,  the  line  EF 
becomes  in  reality  that  of  a  thermograph  which  records  conti- 
nuously the  temperature  of  the  zinc  rods,  or  what  is  as  nearly  as 
possible  the  same  thing,  that  of  the  mercury  of  the  barograph 
firom  moment  to  moment. 

By  treating  this  curve  as  a  continuous  record  of  the  temperature 
of  the  mercury,  we  are  thus  independent  of  its  accuracy  as  a 
temperature  compensation  to  the  barometer,  for  even  if  it  were 
very  inaccurate  as  a  compensation,  it  would  yet  represent  quite 
well  the  temperature  of  the  mercuiy  from  moment  to  moment. 

We  have  thus  in  fact  two  curves  furnished  by  this  instnmient 
lying  on  opposite  sides  of  the  base  line  AB,  one  of  these  CD  (re- 
ferred to  the  base  line  AB)  denoting  the  uncorrected  height  of  the 
barograph  column,  and  the  other,  EF,  (referred  to  the  same  base 
line,)  representing  the  temperature  of  tliis  column  from  moment 
to  moment.  Now  by  means  of  these  two  curves  we  may,  if  we 
bestow  suflScient  pains,  get  an  absolutely  perfect  correction 
applied  to  our  observations  as  far  as  temperature  is  concerned. 

While  the  method  now  described  is  one  which  will  overcome 
all  difficulties  connected  with  temperature,  if  sufficient  pains  be 
taken,  it  yet  involves  a  number  of  accurate  measurements,  and 
might  therefore,  perhaps,  be  considered  too  laborious. 

This  method  has  not  been  pursued  by  the  meteorological  com- 
mittee as  far  as  they  have  yet  gone  in  the  way  of  tabulation. 
Premising  that  the  final  metbod  of  tabulating  from  tlie  barograph 
curves  has  not  yet  been  determined  on,  it  may  nevertheless  be 
desirable  to  relate  here  wiiat  progress  in  this  respect  has  been 
made. 

21469.  C  6  -t- 
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Method  of  Tabulation. 

The  first  operation  is  to  measure,  by  the  aid  of  a  simple  tabu- 
lating instrument,  carrying  a  scale  with  a  vernier  attached  to 
it,  and  capable  of  being  read  to  *001  inch,  the  whole  depth  CE 
(Fig.  5)  of  the  harograia  for  every  hour  G.ltf.T.  If  the  tempe- 
rature compensation  is  sufficiently  accurate,  these  measui'ements 
(when  converted  into  inches  of  pressure)  should  afford  the  true 
height  of  the  barometer  reduced  to  32®  for  every  hour.  Now 
four  or  five  times  each  day,  while  the  light  is  cut  off  by  the  clock 
arrangement,  the  standard  barometer  is  read.  A  comparison  of 
these  standard  readings  with  the  simultaneous  measurements  of 
the  barogram  will  therefore  enable  us  to  determine  two  things: 
the  first  of  these  is  the  scale  value  of  the  instrument,  or  the  value, 
in  true  inches  of  pressure,  of  a  change  of  one  inch  in  the  depth, 
EC,  of  the  curve,  and  the  next  is  the  reading  of  this  depth 
corresponding  to  a  definite  height  of  the  barometer. 

Thus  we  find  from  the  records  of  the  Kew  barograph,  that  on 
Jan.  2nd,  1868,  we  had  the  following  relation  between  the  baro- 
graph readings  and  the  simultaneous  readings  of  the  standard 
barometer. 

yy    ,.  CorrespoDding  to 

Kcading  reading  reduced  of 

of  Barogram.  Standard   Barometer. 

IndieB.  Inches. 

1201  30  249 

1*241  30*222 

1*305  30*182 

1285  80  197 

1*272  30*204 


Mean  1*261  30*211 


Performing  the  same  operation  for  each  day  of  January,  and 
dividing  the  daily  means  into  two  sets,  one  denoting  high  and 
the  other  low  readings,  we  find  as  a  result  that  2 '444  inches  of 
scale  reading  corresponds  to  29*455  inches  reduced  pressure 
of  standard,  while  1*317  inches  of  scale  reading  corresponds  to 
SO '  176  inches  reduced  pressure  of  standard. 

From  this  we  deduce  that  one  inch  of  the  barograph  scale 
represents  very  nearly  0*640  inch  of  true  pressure,  and  also  that 
the  true  reading  for  the  point  marked  1*000  inch  on  the  baro- 
graph scale  Is  30*379  inches. 

We  can  now  at  once  construct  a  table  by  the  aid  of  which  scale 
readings  may  be  converted  into  true  pressurea 

Applying  a  scale  of  this  kind  to  the  readings  for  2nd  January,, 
given  above,  we  find  that  these  represent  in  order  the  following 
pressures : — 
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Inches. 
30 '252 
30*227 
30 '186 
80 '197 
30*206 

Mean  30*213 

Now  this  mean  is  '002  inch  greater  than  the  mean  of  the  corre- 
sponding readings  for  that  day  of  the  standard,  aaid  this  leads  ns 
to  remark  that  for  every  day  we  may  expect  a  residual  difference 
of  this  kind,  for  even  if  the  fittings  of  the  barograph  should  be 
quite  rigid,  the  hygrometrical  condition  of  the  curves  when  mea- 
sured might  vary  so  as  to  cause  a  smdll  difference  of  this  nature. 
Applying  now  to  the  converted  barograph  readings  for  Jan.  2nd 
a  correction  of  —  *002  inches,  we  shall  find  for  these  hours,  when 
the  standard  was  also  read»  the  following  result : — 


Barognq[>h  reading 

coaTOled,  and  residnal 

Te4ncedto 

coneetion  ^iplied. 

SS"». 

Inches. 

Incbei. 

30  250 

30 '249 

30-225 

30 "222 

30 '183 

30-182 

30*196 

30  197 

30 '204 

30-204 

Performing  the  same  operation  for  each  month,  we  hare  found 
that  for  the  month  of  January  the  mean  difference  between  the  ba- 
rograph readings,  thus  dealt  with,  and  the  simultaneous  standard 
readings  is  0 '  0027  in.,  while  that  for  February  is  also  0 '  0027  in. 
This  result  is  on  the  whole  extremely  good.  It  is  ppsiible, 
however,  that  a  stiU  better  result  may  yet  be  obtained,  and  the 
labour  of  tabulation  at  the  same  time  reduced. 

In  conclusion  we  give  in  Table  III.  the  measurements  fprieach 
liour  of  the  barpgram  appended  to  this  report  (PI.  V.).    .  . 
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Principles  of  Consteuction  of  the  Anemograph. 

The  anemograph  adopted  by  the  Meteorological  Committee  is 
that  of  Dr.  Robinson^  with  certain  mechanical  modifications  by 
Mr.  Beckley.*  A  description  of  this  instrument  is  given  by 
Dr.  Eobinson  in  the  Transactions  of  the  Boyal  Irish  Academy  for 
June  10,  1850.  The  principle  of  its  construction  will  be  at  once 
seen  by  referring  to  Plate  IV.  We  have  here  four  hemispherical 
cups  which  revolve  in  a  horizontal  plane  and  communicate  their 
motion  to  a  vertical  axis,  the  whole  being  so  arranged  as  to 
reduce  the  friction  to  as  small  an  amount  as  possible. 

Now,  in  whatever  direction  the  wind  blows,  these  cups  will 
always  be  driven  round  with  the  convex  side  foremost,  since  the 
air  presses  with  more  effect  into  the  cup  than  against  its  outside. 
Dr.  Eobinson,  who  in  the  paper  mentioned  above  has  investigated 
the  instrument  very  completely,  has  been  led  both  by  theory  and 
experiment  to  the  following  conclusions : — 

(1.)  The  velocity  with  which  the  centres  of  the  hemispherical 
cups  are  moved  is  in  all  cases  as  nearly  as  possible 
equal  to  one-third  of  that  with  which  the  wind  blows 
horizontally,  without  any  reference  to  the  direction  in 
which  it  blows : 
(2.)  This  relation  between  the  velocities  is  independent  of  the 
size  of  the  instrument,  that. is  to  say,  of  the  length  of 
the  arms  and  of  the  diameter  of  the  cupa 
The  following  are  the  dimensions  of  the  instruments  supplied 
to  all  the  obsei*vatories  of  the  Meteorological  Committee,  with 
the  exception  of  that  of  Armagh : — 

Distance  of  centre  of  cups  from  centre  of  axle  -  24?  inches. 
Diameter  of  cups       -  -  -  -    9      „ 

At  Armagh  Dr.  Robinson  retains  the  instrument  of  his  con- 
struction, of  which  the  following  are  the  dimensions : — 

Distance  of  centre  of  cups  from  centre  of  axle  -  23  inches. 
Diameter  of  cups        -  -  -.  -  12       „ 

The  cups  at  Armagh  are,  therefore,  somewhat  larger  than 
those  at  the  other  observatories,  but  this  is  of  little  consequence. 
The  following  description  refers  to  the  instruments  supplied 
by  the  Meteorological   Committee,  which  differ  somewhat  in 
detail  from  Dr.  Bobinson's : — 

Arrangement  for  Velocity. 

The  motion  of  the  shaft  A,  which  carries  the  cups  and  moves 
with  them,  is  communicated  vertically  downwards  to  the  box  in 
the  figure,  where  it  is  reduced  in  angular  velocity  by  means  of  a 
train  of  wheels  7,000  times. 

The  sooner  this  reduction  of  motion  is  accomplished  the  better, 
as  the  friction  consequent  on  a  long  axle  moving  rapidly  is  thus 
avoided.    After  being  reduced  in  this  proportion  the  motion  is 

*  The  anemographs  for  the  Tarions  observatories  if  ere  made  partly  hy  Mr.  Gasella, 
and  partly  hj  Messrs.  B.  &  J.  Beck. 
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communicated  to  tbe  shaft  A',  which  therefore  moves  round  once 
for  every  7,000  revolutioms  described  by  the  shaft  A  which 
carries  the  cups. 

By  an  arrangement  of  bevelled  wheels,  one  revolution  of  this 
fihaft  A^  causes  one  revolution  of  a  horizontal  cylinder  which 
carries  the  velocity  pencil,  in  the  shape  of  a  ^iral  slip  of  brass 
projecting  from  its  surfiuie.  l^is  pencil  presses  on  ia  sheet  of  pret 
pared  metallio  paper  which  is  wxappcKl  round  the  cylinder  €L 
This  metallic  paper  has  two  scales  engraved  on  it,  one  for  velocity 
and  the  other  for  di^ction,  and  they  are  so  arranged  that  for 
.on/e  revolution  of  A'  and  hence  of  the  cylinder  carrying  the  spiral 
.velocity  pencil,  this  pencil  shall  trace  a  mark  upon  that  part  of 
.the  prepared  paper  ruled  for  velocity,  extending  from  0  to  50 
(see  Plate  IV.). 

.  Let  us  before  proceeding  further,  endeavour  to  find  from 
Dr.  Robinson's  results,  combined  with  a  knowledge  of  the  dimen«- 
fiions  of  these  instruments,  what  horizontal  distance  the  wind  Has 
travelled  fiDr  one  revolution. of  A\  The  cups  have  during  this 
time  gone  7,000  times  round.  Now.  tbe  distance  between  the 
centre  of  a  cup  and  that  of  the .  shaft  beiug  2  feet,  the  whole 
diameter  of  tbe  circle  described  by  the  cups  is  4  feet,  and  hence 
the  whole  circular  path  described,  by  them  in  one  revolution  will 
be  4  X  3- 1416  =  12-5664  feet.  In  7,000  revolutions  the  whole 
path  will  therefore  be  12-5664  x  7,000  =  87,965  feet  nearly. 
iBut  if  we  suppose  with  Dr.  Bobinson  that  the  wind  moves  three 
times  as  feust  as  the  cups^  the  wind  will  duidng  this  time  have 
moved  horizontally  through  263,895  feet,  or  in  round  numbers 
through.  264,000  feet,  or  50  miles  ^  while  therefore  the  velocity 
pencil  has  traced  a  mark  on  the  velocity  scale  of  the  prepared 
p^per  extending  over  its  whole  breadth,  or  from  0.  to  50,  the  wind 
has  travelled  over  50  milea.-  The  figures  on  this  scale  axe  thus  seen 
to  denote  the  number  of  miles  over  which  the  wijpid  has  travelled 
horizontally.  .  The  cylinder  0  like  those  of  the  other  instru- 
ments is  carried  round  by  clockwork  once  in  24  hours,  and  it 
hasthe  same  time  scale  as  the  cylinder  of  the  other  iuBtruments. 
The  paper  which  envelops  it  differs,  however,  from,  that  which 
envelops  the  other  cylinders  in  being  not  photographic  paper, 
but  prepared  metallic  paper  capable  of  being  marked  by  a  bras§ 
penc^  It  will  be  easily  seen  from  the  description  now  given 
that  we  cannot  have  in  this  instrument  any  arrangement  for 
cutting  off  the  light  every  two  hours,  since  the  process  is  not 
photographic  but  mechanicaL  Under  the  circumstances  of  the  case 
it  has  been  considered  most  convenient  to  have  the  prepared 
paper  which  covers  the  cylinder  previously  ruled,  both  with  the 
time  scale  and  with  the  other  scale  of  the  instrument ;  hence  as 
this  paper  is  carried  round  by  clockwork,  and  as  at  the  same 
time  the  velocity  pencil  is  in  motion,  we  shall  have  as  the  result 
of  both  these  motions  a  series  of  shmting  lines  drawn  by  the 
velocity  pencil  upon  the  prepared  paper  similar  to  those  shown 
in  the  figure.  Each  of  these  lined  will  denote  a  space  of  60  miles 
described  by  the  wind,  and  it  will  be  noticed  in  the  figure 
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that  wben  the  spiral  velocity  pencil  has  marked  50  miles  it 
leaves  off  at  the  left  and  commences  again  from  0  miles  at  the 
right.  The  appearance  of  the  record  traced  in  this  manner  in 
24  hours  will  be  seen  by  referring  to  a  fEkcsimile  of  one  of  the 
Kew  anemograms  (Plate  VI.) 

Arrangement  for  Direction. 

The  following  is  a  brief  description  of  that  part  of  the  instru- 
ment which  records  continuously  the  direction  of  the  wind. 

A  reference  to  the  following  figure  will  show  two  windmill 
vanes  having  a  common  axle. 

Fig.  6. 


The  joint  axle  of  these  two  windmill  vanes  carries  an  endless 
acreWy  which  gears  into  the  teeth  of  a  fixed  toothed  wheel,  and 
the  whole  windmill  arrangement  is  moveable^  being  delicately 
supported  on  friction  rollers,  so  that  this  endless  screw  is  at  p^r- 
feet  liberty  to  travel  along  the  periphery  of  the  fixed  toothed  wheel, 
if  the  motion  of  the  wind  upon  the  fans  inclines  it  to  do  so. 

The  whole  apparatus  beiug  thus  easily  moveable^  and  the  arrow 
head  being  placed  as  in  the  figure,  it  follows  from  the  principle 
of  windmill  vanes,  that  the  system  will  travel  round  the  fixed 
wheel  until  the  arrow  head  points  to  the  direction  in  which  the 
wind  is  blowing;  when  the  system  has  taken  this  position 
the  fans  will  be  so  placed  with  regard  to  the  wind  that  there 
will  be  no  longer  any  pressure  tending  to  move  them  round. 
21469.  D 
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This  system  hAs  a  hollow  axle,  shown  iu  the  figure^  which 
hollow  axle  surrouxids  the  central  axle  of  the  velocity  spindle. 
This  hollow  axle  will  therefore  go  once  round  when  the  wind  has 
completed  one  revolution,  or  it  wiU  move  with  any  change  of  wind. 

This  hollow  axle  is  connected  with  the  shaft  B  (Plate  IV.),  so 
that  one  revolution  of  the  hollow  axle  will  cause  one  revolution 
of  B,  which  will  therefore  move  once  round  when  the  wind  has 
moved  once  round.  But  B  is  connected  with  the  spiral  direction 
pencil  in  precisely  the  same  way  in  which  A'  was  with  the  spiral 
velocity  pencil.  And  this  pencil  will  move  over  the  whole  br^4th 
of  the  direction  scale  from  the  right  to  the  left  side  when  the  - 
wind  has  completed  a  whole  revolution,  moving  from  north  to 
west,  thence  to  south,  thence  to  east,  and  on  to  north  again ; 
while,  if  the  wind  goes  the  opposite  way,  the  motion  of  the 
spiral  pencil  will  also  be  in  the  opposite  way,  that  is,  from  left 
to  right,  instead  of  from  right  to  left,  of  the  direction  scale.  It  is 
unnecessary  to  say  more  than  to  refer  our  readers  to  Plate  VI., 
which  shows  the  direction  of  the  wind  during  24  hours. 

Oscittation  of  Wind, 

Before  leaving  this  part  of  our  subject  we  shall  refer  to  the 
oscillation  of  the  wind.  It  will  be  seen  by  reference  to  the 
varying  width  of  the  direction  trace  on  the  anemogram  that 
the  wind  veers  about  within  certain  limits.  It  is  probable  that, 
had  an  ordinary  vane  been  used  instead  of  a  windmill  vane, 
this  oscillation  would  have  appeared  to  be  much  larger,  perhaps 
so  large  as  to  interfere  with  the  legibility  of  the  results.  Tins 
peculiarity  of  an  ordinary  vane  is  easily  accounted  for.  A  momen* 
tary  gust  of  wind  comes  from  a  somewhat  different  direction  from 
that  in  which  the  vane  is  pointing,  and  gives  the  vane  a  blow, 
the  reception  of  which  carries  it  beyond  its  true  resting  point. 
This  may  be  remedied  in  two  ways;  either,  firstly,  by  inter- 
posing a  resisting  medium  in  some  part  of  the  system  that  does 
not  prevent  the  vane  from  attaining  its  true  position  of  rest^ 
but  checks  its  momentum  or  swing  with  sufficient  rapidity ;  or, 
secondly,  it  may  be  remedied  by  a  windmill  vane  sudi  as 
has  been  employed  in  these  instruments.  The  only  objection^to 
a  windmill  vloie  is  that  in  order  to  move  it,  a  cei'tain  amount  of 
friction,  however  small  thiia  be,  requires  to  be  overcome,  so  thai; 
th^  final  position  taken  up  by  the  arrow  head  may  not  indicate 
precisely  the  direction  of  the  wind,  but  only  come  so  near  thi* 
direction  that  the  force  tending  to  move  the  fan  is  not  able  to  over- 
Qome  the  friction.  This  is  no  doubt  true,  but  by  judicious  arrange- 
m^its  the  friction  may  be  greatly  reduced,  although  perhaps  it 
ikiay  not  be  rendered  so  small  as  in  the  case  of  an  ordinary  vane. 
(  This  friction  may,  however,  be  considered  too  small  to  inter- 
fere  to  any  serious  extent  with  the  accuracy  of  the  instrument  in 
denoting  the  direction  of  the  wind ;  but  the  case  will  be  different 
if  we.  should  wish  to  measure  the  amount  of  osoiUation  of  the 
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ifincL  Dr.  Bobiiisoii  is  of  opinion  that  it  is  a  natural  charao- 
teristic  of  certain  winds  to  osdllate  a  great  deal  compared  to 
others  of  precisely  the  same  velocity,  but  when  we  come  to 
measure  oscillation  with  accuracy  we  encounter  great  diiSculty. 
This  difficulty  lies  not  so  much  in  comparing  together  two  winds 
of  the  same  or  nearly  the  same  velocity,  but  in  comparing 
together  a  very  strong  and  a  very  light  wind,  and  assigning  to 
eadb  the  true  amount  of  oscillation.  It  is  doubtful  whether 
our  present  instrumental  means  would  enable  ua  to  register  this 
phenomenon  with  perfect  accuracy  unless  we  were  to  construct 
d  very  complicated  apparatus  for  the  purpose. 


Friction  Co-efficient. 

It  remains  to  make  a  few  remarks  regarding  the  effect  of 
friction  upon  the  record  of  velocity.  Dr.  Kobinson  has  shown 
in  the  paper  quoted  above,  how  from  knowing  the  smallest 
weight  or  pressure  which  must  be  applied  horizontally  at  the 
cen&e  of  one  of  the  cups  of  a  particular  instrument  at  rest  in 
a  calm,  in  order  to  set  it  in  motion,  we  may  tell  at  once  how 
fiur  friction  is  influential  in  apparently  diminishing  the  wind's 
velocity  in  any  of  the  records  given  by  the  instrument ;  and  he 
Eias  been  good  ^uougfa  to  calculate  the  friction  corrections  for  the 
Kew  instrument.    These  are  as  follows : — 


Table  IV. 


Telocity  in 

Condetion 
(to  be  added  to 

Apparent 
▼elodtyin 

OorreotlOB 
(to  be  added  to 

miles  per  honr. 

^^S^). 

mOee  per  hour. 

T^d^). 

Maes. 

Miles. 

Miles. 

Miles. 

Just  noTing. 

1-55 

10 

0-18 

01 

1-48 

11 

0*16 

0*2 

1-42 

12 

0*15 

0-3 

1-37 

18 

0-14 

0-4 

l'8l 

14 

0-ia 

0-5 

i-26 

16 

0*12 

o-e  . 

1-21 

16 

0-11 

0-7 

1*16 

17 

O'U 

O'S 

1*19 

181 

0*10 

0-9 

107 

19/ 

1-0 

1-03 

20 1 

0*09 

'      0-99 

21/ 

0-54 

22  to  24 

O'OS 

0-43 

25  to  28 

0-07 

0-86 

29  to   33 

0*06 

0*80 

84  to  41 

0*06 

0*26 

49  to  60 

004 

0-28 

61  to  64 

003 

0-20 

76  to  100 

0-02 

It  appears  from  this  table  that  friction  is  influential  chiefly 
in  smaU  velocities^  and    that  in  high  velocities  it  may  he 
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It  would  furtber  appear  from  some  experiments  made  at  Kew, 
that  the  true  Mction  co-efficient  of  any  instrument  that  has 
just  been  made  cannot  be  accurately  fixed,  for  at  first  this  fiiction 
is  much  larger  than  it  ultimately  becomes  after  the  instrument 
has  been  at  work  for  some  time.  The  Kew  instrument  was 
driven  artificially  in  the  workshop  in  which  it  was  made  for  a  day 
or  two,  so  that  perhaps  in  this  case  we  have  ascertained  the  true 
fiiction ;  but  in  the  case  of  the  other  instruments  this  preliminary 
trial  has  not  been  made^  and  their  fiiction  corrections  have 
not  yet  been  obtained ;  on  the  other  hand,  it  is  not  possible  to 
ascertain  the  fiiction  correction  of  an  instrument  that  is  mounted 
without  considerable  trouble. 

Preaaure  of  Wind. 

The  instrument  now  described  may  be  considered  as  giving 
with  sufficient  precision  the  direction  of  the*wind  at  any  moment, 
as  well  as  the  space  travelled  over  by  it  firom  hour  to  hour.  It  does 
not,  however,  give  us  the  pressure  that  the  wind  would  exert  upon 
a  plate,  say  one  foot  square,  directly  opposed  to  it.  The  average 
pressure  of  the  wind  during  one  hour  may  no  doubt  be  deduced 
from  its  average  velocity  for  that  hour  by  an  appropriate  formula ; 
but  it  is  very  probable  that  there  are  in  high  gales  suddea 
gusts  of  wind,  lasting  perhaps  but  a  minute  or  two,  or  even  less, 
of  terrific  force,  but  yet  so  transient  as  not  to  afiect  sensibly  the 
hourly  average  velocity.  These  momentaiy  gusts  are  hardly 
perceptible  by  this  anemometer,  the  pressure  plate  being  the 
appropriate  method  by  which  they  may  be  recorded.  Such 
gusts  are  worthy  of  being  studied  as  local  phenomena,  sufficient 
to  cause  damage  in  the  place  of  their  occurrence,  but  their 
importance  in  enabling  us  to  arrive  at  extended  meteorological 
laws  is  probably  very  smalL  The  space  travelled  over  by  the 
wind  from  hour  to  hour  is  universally  allowed  to  be  a  result  of 
much  more  general  importance,  but  this  is  what  we  cannot 
easily  get  fix)m  a  pressure  instrument*  In  fact  the  pressure 
anemometer  serves  extremely  well  to  determine  the  force  of 
momentary  gusts,  but  answers  very  badly  in  giving  us  the 
velocity ;  while,  on  the  other  hand,  the  cup  anemometer  gives  us 
the  velocity  with  great  precision,  but  it  does  not  enable  us  to 
determine  the  force  of  momentaiy  gusts.  As  it  appeared  to  the 
Meteorological  Committee  that  the  velocity  of  the  wind  was  a 
point  of  mr  greater  importance  than  a  register  of  momentaiy 
pressures  they  have  adopted  Dr.  Robinson's  anemometer. 

We  now  append  in  Table  V.  the  measurements  tot  each  hour 
of  the  anemogram  appended  to  this  report,  and  in  conclusion 
inake  a  few  remarks  respecting  the  peculiarities  of  these  curves. 
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It  will  be  seen  tLat  about  5.30  a.iD.  of  Marcb  Stb,  there  was  a 
very  sudden  fidl  both  in  the  temperature  of  the  air  and  in  that 
of  evaporation. 

It*  will  also  be  noticed  that  the  Barometer  which  had  been 
rapidly  falling  previous  to  this  instant,  began  then  very 
suddenly  to  rise.  The  direction  of  the  wind  at  the  same  moment 
changed  from  south-west  to  north-west,  while  the  velocity  of  the 
wind^  after  the  change,  was  less  than  it  had  been  an  hour  or  so 
previously. 

Sudden  and  peculiar  changes  of  weather  of  this  kind  have 
been  remarked  by  Mr.  Airy  and  others  as  of  fi^uent  occurrence 
with  sudden  change  of  wind. 
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APPENDIX. 


APPENDIX  I. 

Mbteobologioai.  Office  Revenue  and  Exfenditube  Account 

for  the  year  ended  Slst  March  1868. 


'DTm  Rbyzaux* 

To  Parliameiitary  Vote  -  J£10,570  0  0 

^  6.  DornbiiBciL          -  10  0  0 

.  ^  B.  Peanon   -           -  4  5  0 

M  Eirl  of  Seafield        -  4  5  0 

'  ^  Q.J.  Swanston        -  3  0  0 

„  W.  W.  Bnndea        -  113 


iSl  0,592  11     3 


EzpxNoiTirBE.  Cr. 

By  Salaries        -            -    j£2,875  11  0 
„  Expensefl  at  Obserra^ 

tones           -            -  876  12  8 

M  Instruments  -            -  376  10  0 

,,        Do     (Admiralty)  324    0  9 

„  TraTelling  Expenses  166    4  11 

„  Agencies  at  Ports     •  49  18  10 

„  Telegraphy,  &e.       -  1,787  16  10 
„  Contingencies  (Print* 

ing,  &c.)     -            -  297     4  3 

„  Outfit  of  01>seryatories  3,826    8  0 

'„  Balance  in  hand       -  12    4  0 


X10,592  11     3 


Examined  and  compared  with  the  vouchers  and  found  correct 

,  (Signed)        J.  P.Gassiot.         1  A^^Sf..,.- 

(Signed)        W.  Spottiswoodb.  /  ^^^^^^ 

8  Maj  1868. 


APPENDIX  n. 

CosBBSPONDENOX  relatiYe  to  the  Tbansfebenob  of  the  Office  to  the 
present  CoioaTTEE. 

Board  of  Trade  to  Royal  Socie^. 

Sib,  Board  of  Trade,  August  30,  1866. 

Some  time  has  now  elapsed  since  the  publication  of  the  Report 
of  the  Committee  appointed  by  the  Royal  Society,  the  Admiralty,  and 
the  Board  of  Trade  to  consider  certain  questions  relating  to  the  Meteoro- 
logical Department  of  the  Board  of  Trade,  and  it  becomes  necessary  to 
dMide  upon  the  course  to  be  pursued.  The  Board  of  Trade  think  it 
nghi^  therefore,  to  bring  the  subject  under  the  formal  notice  of  the 
President  and  C!ouncil  of  the  Royal  Society,  who  have  on  former 
<»oea8ioiis  given  her  Majesty's  Goremment  so  much  valuable  help  and 
advice  on  the  subject. 

The  Board  of  Trade,  as  at  present  advised,  are  prepared  to  adopt  and 
aapport  the  course  proposed  by  the  above-mentioned  Committee ;  and 
they  have  reason  to  believe  that  the  Board  of  Admiralty  are  of  the  same 
opinion.  It  will,  however,  be  necessary  to  obtain  the  consent  of  the 
Treasury  to  the  proposed  expenditure,  and  before  taking  steps  for  that 
porpose,  the  Board  of  Trade  will  be  glad  to  learn  the  views  of  the 
Irresident  and  Council  on  the  subject  of  the  measures  recommended  by 
the  Committee. 
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They  will  be  glad  to  learn,  in  the  first  instance,  upon  the  authority  of 
the  President  and  Council,  whether  those  measures  are  well  calcolated 
to  advance  meteorological  science  in  the  most  efficient  way ;  and  they 
will  also  be  glad  to  learn  whether,  in  the  opinion  of  the  Fresideat  and 
Council,  or  of  such  competent  persons  as  they  may  consult^  the 
machinery  and  establishment  suggested  by  the  Committee  is  such  as  is 
likely  to  answer  its  pui-pose.  Assuming  these  questions  to  be  answered 
in  the  affirmative,  the  Board  of  Trade  will  be  especially  obliged  if  the 
lYesident  and  Council  can  furnish  or  procure  for  them  a  detailed  state* 
ment  of  the  establishment  which  it  will  be  necessary  to  provide  at  Kew, 
or  in  connexion  with  Kew,  for  the  purpose  of  receiving  and  discussing 
meteorological  observations  ;  a  similar  statement  with  respect  to  local 
observations  in  the  United  Kingdom  ;  and  an  estimate  of  the  cost  of 
both. 

The  Board  of  Trade  will  also  be  glad  to  learn  the  views  of  the 
Pl'esident  and  Council  with  respect  to  the  body  under  whose  manage- 
ment and  responsibility  the  establishments  in  question  should  be  placed. 

Upon  learning  the  views  of  the  President  and  Council  on  these  pointSy 
the  Board  of  Trade  will  take  such  steps  as  may  then  appear  to  be 
necessary  for  obtaining  the  opinion  of  the  Treasury. 

The  Board  of  Trade  regret  that  in  consequence  of  unavoidable  cir- 
cumstances so  much  time  should  have  been  lost,  and  the  more  so  aa 
changes  in  the  Meteorological  Department  render  it  desirable  to  arrive 
at  a  settlement  as  soon  as  possible. 

I  have,  &c. 

The  President,  Royal  Society.  (Signed)        T.  H.  Fabbbb. 

Royal  Society  to  Board  of  Trade. 

Royal  Society,  Burlington  House, 
SiB,  October  27,  1866. 

I  HAVE  to  explain  that  the  consideration  of  your  letter  of  30th 
August,  addressed  to  the  President,  has  been  delayed  by  the  absence  of 
the  President  and  many  members  of  the  council  of  the  Royal  Society 
during  the  recess.  I  am  now  directed  to  transmit  to  you  the  following 
reply : — 

In  your  letter  you  state  that  '^  the  Board  of  Trade,  as  at  present 
advised,  are  prepared  to  adopt  and  support  the  course  proposed  by  the 
Meteorologic^  Committee"  appointed  by  the  Royal  Society,  the 
Admiralty,  and  the  Board  of  Trade,  but  '^  before  taking  the  steps  for 
that  purpose,  the  Board  of  Trade  will  be  glad  to  learn  the  views  of  the 
President  and  Council  on  the  subject  of  the  measures  recommended  by 
the  Committee,"  and  you  ask, — 

1st,   Whether  those  measures  are  well  calculated  to  advance 
Meteorological  Science  in  the  most  efficient  way  ? 
The  President  and  Council  consider  that  those  measures  are  generally 
well  calculated  to  advance  Meteorological  Science  in  a  very  efficient 
manner. 

2ndly,  Whether  the  machinery  and  establishment  suffgested  by 

the  committee  are  such  as  are  likely  to  answer  the  desired  pm-pose  ?- 

The  machinery  and  establishment  suggested  by  the  committee  are 

indicated  in  §  45,  pp.  39  and  40  of  the  Report,  and  several  important 

measures  are  therein  proposed,  each  of  which  requires  separate  con-^ 

sideration. 

a.  The  President  and  Council  entirely  concur  in  the  opinion  of  the 
Committee,  that  "  the  collection  of  observations  from  captains  of  ships 
is  a  function  which  can  probably  be  best  performed  through  the  medium 
of  such  agencies  as  a  Gk)vernment  office  can  conunand," 
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3.  The  President  and  Council  also  concur  with  the  Committee  in  the 
opinion  that  '^  the  digesting  and  tabulating  results  of  observations  is  a 
function,  which  requires  a  large  knowledge  of  what  the  state  of  the 
scioice  for  the  time  being  requires,  as  well  as  exact  scientific  method*" 
They  beliCTe  that  this  "  would  be  much  better,  as  well  as  more  econo- 
micaUy,  performed  under  the  direction  of  a  scientific  body,  furnished 
with  requisite  funds,  than  it  will  be  if  lefl  to  a  government  department." 
They  would,  however,  limit  the  sea  observations  to  those  collected  by 
British  observers,  and  the  land  observations  to  those  made  within  the 
British  Isles,  includiug  those  made  at  the  lighthouses  and  coastguard 
stations.  The  President  and  Council  assume,  with  the  Committee,  that 
^  the  aid  afforded  by  Government  would  be  in  the  shape  of  an  annual 
vote,  so  made  as  to  leave  the  Royal  Society,  or  other  scientific  body 
charged  with  the  duty,  perfectly  iree  in  their  method  and  in  their  choice 
of  labour,  but  upon  the  condition  that  an  account  shall  be  rendered  to 
Parliament  of  the  money  spent,  and  of  the  results  effected  in  each  year." 

c.  The  President  and  Council,  referring  to  the  4th  paragraph  in  §  45, 
are  of  opinion  that  the  reduction  of  a  considerable  amount  of  arrears  of 
observations,  both  at  sea  and  on  land,  wiU  probably  be  desirable,  and 
that  it  ^  may  be  placed  in  the  same  hands  in  which  the  future  discussion 
of  meteorological  observations  is  placed." 

d.  In  reference  to  the  5th  paragraph  of  §  45,  as  to  the  issuing  of 
storm  warnings,  the  President  and  Council  do  not  concur  in  the  recom- 
mendation that  the  issue  of  storm  warnings  should  be  placed  under  the 
superintendence  of  the  scientific  body  under  whose  direction  the  meteoro- 
logical observations  are  discussed.  At  present  these  warnings  are 
founded  on  rules  mainly  empirical.  In  a  few  years  they  may  probably 
be  much  improved  by  deductions  from  the  observations  in  land  meteoro- 
logy, which  will  by  that  time  have  been  collected  and  studied.  The 
empirical  character  may  thus  be  expected  to  give  way  to  one  more 
strictly  scientific,  in  which  case  the  management  of  storm  warnings  might 
be  fitly  undertaken  by  a  strictly  scientific  body. 

It  must  not  be  forgotten  that  storm  warnings  did  not  originate  in  any 
recommendation  from  the  Royal  Society.  If  their  present  continuance 
be  deemed  of  sufficient  importance  by  the  Government,  it  must  be  for 
them  to  consider  the  means  of  caiTying  them  on. 

e.  The  President  and  Coimcil  consider,  with  the  committee,  that  the 
publication  of  results  of  meteorological  observations  at  sea,  referred  to 
in  the  6th  paragraph,  §  45,  of  the  Report,  is  a  function  properly  belonging 
to  the  Hydrographic  Office  of  the  Admiralty.  It  woidd  seem  desirable, 
therefore,  that  the  Hydrographer  should  himself  be  a  member  of  the 
superintending  committee. 

3rdly,  You  ask  for  a  detailed  statement  of  the  establishment  which 
will  be  necessary  at  Kew,  for  the  purpose  of  receiving  and  discussing 
Meteorological  Observations. 

4thly,  A  similar  statement  with  respect  to  local  observations  in 
the  United  Kingdom. 

5thly,  An  estimate  of  the  cost  of  both. 

The  President  and  Council  have  no  reason  to  question  the  general 
sufficiency  of  the  estimate  contained  in  the  Repoi-t^  §  45,  p.  40  ;  but 
any  detailed  statement,  either  of  the  staff  required  or  the  amount  of 
salaries  to  be  paid,  would  be  at  present  prematmre. 

Finally,  You  desire  to  have  the  views  of  the  President  and 
Council  with  respect  to  the  body  under  whose  management  and 
responsibility  the  establishments  in  question  should  be  placed. 
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The  President  and  Council  consider  that  the  department  under  whose 
care  the  observations^  reductions^  and  tabulations  are  to  be  made  should 
be  under  the  direction  and  control  of  a  Superintending  Scientific  Com- 
mittee^ who  should  have  (subject  to  the  approval  of  the  Board  of  Trade) 
the  nomination  of  all  appointments,  as  well  as  the  power  of  dismissal^ 
of  the  several  officials  receiving  salaries  or  remuneration. 

The  services  of  the  members  of  this  committee  will  be  gratutious, 
but  they  would  necessarily  require  the  assistance  of  a  competent  paid 
secretary,  whose  salary  will  be  included  in  the  estimates  requested. 

Should  the  nomination  of  the  Superintending  Committee  be  entrusted 
to  the  President  and  Council,  they  would  be  prepared  to  recommend 
gentlemen  competent  to  undertake  the  duties. 

I  remain,  &^ 
(Signed)        W.  Shabpet,  M.D., 
The  Secretary,  Board  of  Trade.  Secretary,  B.S. 

The  Board  of  Trade  then  issued  the  following  circular  with  reference 
to  storm  warnings  : — 

ClBCULAS. 

Board  of  Trade,  November  29,  1866. 

The  Board  of  Trade  have  had  under  consideration  the  report  of  a 
conmiittee,  appointed  by  the  Boyal  Society,  the  Admiralty,  and  the  Board 
of  Trade,  to  inquire  into  the  constitution  and  functions  of  the  Meteoro- 
logical Department,  which  recommended,  as  the  most  important  step  to 
be  taken,  the  transfer  of  the  management  of  the  business  of  the  depart- 
ment to  a  scientific  body.  The  Board  of  Trade  have  also  consulted  the 
Royal  Society  upon  the  subject  of  this  report,  and  the  President  and 
Council  of  the  Royal  Society  concur  generally  in  the  measures  recom- 
mended by  the  conmiittee,  and  are  prepared  to  imdertake  the  duty 
proposed  to  them. 

With  regard  to  the  issue  of  storm  warnings,  the  President  and 
Council  of  the  Royal  Society  are  of  opinion  that  *<  at  present  these 
warnings  are  founded  on  rules  mainly  empirical,*'  and  therefore  should 
not  be  issued  under  the  superintendence  of  the  scientific  body  to  whom 
the  discussion  of  meteorological  observations  will  be  committed.  The 
President  and  Council  think,  however,  that  "  in  a  few  years  they  may 
probably  be  much  improved  by  deductions  fi'om  the  observations  in  land 
meteorology,  which  will  by  that  time  have  been  collected  and  studied* 
And  that  the  empirical  character  may  thus  be  expected  to  give  way  to 
one  more  strictly  scientific, — ^in  which  case  the  management  of  storm 
warnings  might  be  fitly  undertaken  by  a  strictly  scientSc  body." 

Under  these  circumstances  the  Board  of  Trade  are  compelled  io 
suspend,  from  the  7th  day  of  December  next,  '^  Cautionary  Storm 
Warnings,"  which  have  from  time  to  time  been  issued  by  the  Meteoro- 
logical Department  of  the  Board  of  Trade. 

It  is  hoped  that  the  warnings  may  be  resumed  by  the  new  Meteorolo- 
gical Department  at  no  distant  time  upon  an  improved  basis. 

In  the  mean  time  the  daily  "  weather  reports  "  will  be  received  and 
published  as  heretofore.  If  at  any  port  or  place  there  is  a  desire  to 
have  these  reports,  or  any  part  of  them,  communicated  by  telegraph  on 
the  morning  on  which  they  are  received,  they  shall  be  so  communicated 
on  a  request  to  that  efiect  being  sent  to  the  Board  of  Trade,  accompanied 
by  an  undertaking  to  pay  the  expense  of  the  telegram  from  London  to 
the  port  or  place. 

T.  H.  Fasbsb, 
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The  sabjoined  correspondence  passed  before  the  end  of  the  year 
1866  :— 

Board  of  Trade  to  Royal  Society. 
Sib,  Board  of  Trade,  December  5,  1866. 

I  AX  directed  by  the  Board  of  Trade  to  enclose  copies  of  letters 
addi*essed  by  this  Board  to  the  Boards  of  Treasury  and  Admiralty,  on 
the  subject  of  the  proposed  changes  in  the  conduct  of  the  business  of  the 
Meteorological  Department  of  this  Board.  I  also  enclose  copies  of  the 
replies  received  from  those  Boards,  and  I  am  to  request  that  you  will 
have  the  goodness  to  bring  these  papers  to  the  notice  of  the  Council  of 
the  Royal  Society. 

It  will  be  seen  fron^  the  correspondence  that  the  Board  of  Trade,  the 
Admiralty,  and  the  Treasury  have  agreed  to  the  original  proposals  sub- 
mitted by  the  Board  of  Trade  to  the  President  and  Council,  subject  to 
the  modifications  of  those  proposals  contained  in  yonr  letter  of  the  27  th 
October  1866,  and  that  the  Treasury  have  authorised  the  preparation  of 
Bstimatea  upon  the  basis  of  those  proposals. 

I  also  enclose  a  copy  of  a  circular  conceming  the  storm  warnings 
which,  in  consequence  of  the  modifications  of  the  original  propoeab  of 
the  Conmiittee  by  the  President  and  Council,  the  Board  of  Trade  have 
found  it  necessary  to  issne. 

As  it  is  desirable,  with  a  view  to  the  coming  Session,  that  the  Esti- 
mates should  be  prepared  without  delay,  and  as  it  is  also  important  that 
no  time  should  be  lost  in  establishing  the  new  system  of  observations, 
I  am  to  suggest  for  the  consideration  of  the  President  and  Council, 
that  they  should  appoint  the  proposed  conmiittee  with  as  little  delay  as 
possible,  and  that  the  committee  should  when  appointed  at  once  place 
themselves  in  communication  with  the  Board  of  Trade. 

I  have,  &c. 
The  President,  Royal  Society.  (Signed)        T.  H.  Farbeb. 

Royal  Society  to  Board  of  Trade. 

Royal  Society,  Burlington  House,  j 

Stb,  December  15, 1866. 

I  AH  directed  to  inform  you  that  your  letter  of  the  Stb  instanf^ 
addressed  to  the  President  of  the  Royal  Society,  with  copies  of  cor- 
respondence between  the  Board  of  Trade  and  the  Admiralty  and 
Treasury,  was  brought  before  the  Council  of  the  Royal  Society  at  their 
last  meeting  ;  and  in  answer  thereto  I  am  to  send  you  the  following  copy 
of  a  minute  approved  by  the  President  and  the  Council  :— 

**  Resolved, — that  a  Standing  Committee  be  appointed  for  the  purpose 
of  superintending  the  Meteorological  Observations  to  be  made  for  the 
Board  of  Trade  in  accordance  witi^  the  foregoing  letter. 

^  That  the  following  gentlemen  be  nominated  as  members  of  thifr 
Committee: 

**  Lieut-General  Sabine, 

*•  Dr  WA?  Miller  ^Members  of  the  Kew  Committee. 

«  Mr.  De  la  Rue, 

**  Mr.  Francis  Galton, 

"  Mr.  W.  Spottiswoode, 

^  The  Hydrographer  to  the  Admirality, 

'*  Colonel  Smythe. 

**  That  this  Committee  place  themselves  in  communication  with  the 
Board  of  Trade. 


Officers  of  the  British  Association. 
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^^  That  in  the  event  of  a  vacancy  occurring  in  the  Committee,  the  fact 
be  communicated  to  the  Council  of  the  Rojid  Society  in  order  that  they 
may  appoint  a  new  member." 

I  remun,  &c« 
T.  H.  Parrer,  ESq.  (Signed)        W.  Shaspet, 

&c  &c  &c  Secretary,  B.S. 

Board  of  Trade  to  Royal  Society. 
Sib,  Board  of  Trade,  December  22,  1866. 

I  AM  directed  by  the  Board  of  Trade  to  acknowledge  the  receipt 
of  your  letter  of  the  15th  inst.,  conveying  a  copy  of  a  resolution,  from 
which  it  appears  that  the  President  and  Council  of  the  Royal  Society 
have  resolved  to  appoint  a  standing  committee  for  the  purpose  of  superin- 
tending the  meteorological  observations  undertaken  by  the  Royal  Society, 
and  that  this  committee  should  place  themselves  in  communication  with 
the  Board  of  Trade. 

In  reply  I  am  to  state  that  the  Board  of  Trade  are  ready  to  consider 
the  arrangements  to  be  proposed  by  the  committee  so  soon  as  they  are 
communicated. 

I  have,  &C. 
The  Secretary,  &c.  &c.  &c  (Signed)        T.  H.  Farrer. 

Royal  Society. 


APPENDIX  IIL 

Arbangement  of  Data  Book. 

In  addition  to  what  has  been  said  at  p.  8  of  the  Report,  a  short 
explanation  of  the  method  of  pagination  may  be  thought  advisable. 

Each  10-degree  square  comprises  100  1-degree  squares,  and  each 
opening  of  a  data-book  corresponds  to  one  of  these  smAller  divisions. 
Aocor£ngly  each  data-book  has  100  openings,  which  are  numbered  from 
00  to  99. 

The  entry  of  on  observation,  at  its  proper  opening,  depends  upon  the 
unit  figures  of  the  degrees  of  latitude  and  longitude  of  the  position 
in  which  it  was  made,  e.g.y  observations  made  in  lat.  13°  44'  N.  and 
long.  26°  15'  W.  would  be  entered  at  opening  36  of  the  data-book  for 
the  proper  month  of  square  10°— 20°  N.  and  20''—S(f  W. 

Four  squares  at  the  intersection  of  the  equator  and  meridian  of 
Greenwich  ore  given  on  the  opposite  page,  so  as  to  show  the  adaptation 
of  the  system  to  north  and  south  latitude  and  to  east  and  west  longitude. 

It  will  be  seen  from  these  that  in  each  case  the  openings  00  and  99 
correspond  respectively  to  the  lowest  and  highest  latitude  and 
longitude. 

Also  that  all  openings  beginning  with  the  same  figure  refer  to  the 
same  parallel  of  latitude,  while  those  ending  with  the  same  figure,  refer 
to  the  same  meridian. 

Other  numerical  relations  as  to  the  positions  of  single  squares  will  be 
easily  perceived  by  inspection. 
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DocuME7rr3»  amoantiog  altogether  to  41  in  number,  have  been  received 
during  the  year  1867  from  the  following  places  :~ 


Flaoe. 


Australia,  interior 

I>a,  western 

Bangkok  (Slam) 
Bcrmnda    - 
"^Bacliaresl 

^Canada     - 

Cartbagena 

Falkland  Itlaada 
JEl^i  Islands 

Hamburg   - 

^Helston     - 

Holland      - 
♦Iviea  (Italy)      - 

Jiettifia      -       • 

♦Penzance 


Scotland,  West  coast  - 
8omarsct  (Queensland) 


Observer. 


Mr.  Kennedy 

Lightkeeper 

Dr.  Campbell 
Dockyard  Authorities 


Consul 

Lighthouse  Keeper 
Consul 

Dr.  Riimker 

Mr.  Moyle  •* 

Dr.  C.  Gatti 

Consul 

Mr.  H.  Hichards  - 


Commander  Chimmo,  R.N. 
T.  J.  Haran,  surgeon,  B.N. 


Nature  of  Observations. 


Journal  kept  during  his  ex- 
pedition. 

lighthouse  Registers  (2 
stations). 

Meteorological  Register. 

Anemometrical  Records. 

Meteorological  Registera 
kept  at  medical  schools. 

Abstracts  of  monthly  meteo- 
rological results  from  nine 
grammar  school  stations. 

Monthly  abstract  showing 
average  temperatnte  and 
prevailing  wind. 

Lighthouse  Registers.     • 

Monthly  Registers. 

Daily  Wind  and  Weather 
Reports. 

Meteorological  Results, 
Means,  &c. 

Extracts  from  Ships'  Logs. 

Results  of  30  years*  obser- 
vations of  rain  and  tem- 
perature. 

Daily  barometer  readings, 
with  wind  and  weatl^ 
Repofts. 

Review  of  weather  of  186*, 
extracted  ftom  **  Comlih 
Telegraph," 

Various  Registers. 

Land    Meteorological    Re- 
•giriters      furnished      by 
office. 


*  These  documents  are  printed. 


APPENDIX  V. 

»        •        •        •  

COBSB8Pj0in>£NOB  BfiLATIYE   TO  TBLEGSAPHIC  WeATHES 

Intblliqence. 
Board  of  Trade  to  Meteorologioal  Committee. 
Sib,  Board  of  Trade,  Slst  May  1867. 

I  AM  directed  by  the  Lorda  of  the  Committee  of  Privy  (Council  for 
Trade  to  state  that  a  large  deputation  hag  waited  on  the  Duke  of 
Bichmoiid  to  urge  that  son^e  warning  should  be  given  of  apprehended 
danger  from  atoims,  and  I  am  to  ask  whether  it  might  not  be  possible 
for  the  Committee  i^pointed  by  the  Boyal  Society,  upon  such  conditions 
and  under  such  limitations  as  they  may  think  neoessary,  to  give  effect  to 
a  desire  which  is  strongly  expressed  by  many  competent  and  influentiid 
JI>odie8  and  persons. 

I  am,  &c., 
(Signed)  T,  H.  Fabbeb. 

Bobert  H.  Soott,  Esq.,. 

Director,  Meteorological  Office. 
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Meteorological  Committee  of  the  Rojal  Societj  to  Board  of  Trade. 
Meteorological  Office,  2,  Parliament  Street, 
Snt,  London,  S.^.,  8th  June  1867. 

In  reply  to  your  letter  of  the  31st  alt,  in  which  you  ask  ^'  whether 
it  might  not  be  possible  for  the  Committee  appointed  by  the  Royal 
Society  *'  to  give  **  some  warning  of  apprehendcKl  danger  from  storms," 
I  am  directed  by  the  Committee  to  state, — 

1.  Though  they  distinctly  decline  to  prognosticate  weather,  or  to 
transmit  what  have  been  called  '^  storm  warnings,"  they  are  collecting 
information  which  they  confidently  anticipate  will  enable  them,  sooner, 
or  later,  to  frame  rules  by  which  such  prognostications  can  be  made ; 
and  that  one  of  the  main  objects  which  they  propose  to  themselves  is 
the  advancement  of  meteorological  science  in  this  important  practical 
direction. 

2.  That  their  observatories  for  continuous  registration  are  not  as  y^ 
in  practical  operation,  nor  can  they  be  put  into  operation  until  the 
necessary  funds  have  been  voted  by  Parliament. 

3.  That  the  stations  on  the  coasts  from  which  reports  are  daily 
received  by  this  office,  and  transmitted  by  it  to  the  daily  papers  for 
publication,  are  in  process  of  careful  inspection,  with  a  view  to  rendering 
the  observations  collected  more  trustworthy. 

4.  That»  at  an  early  period  after  commencing  their  labours,  the 
Committee  directed  the  following  lithographed  circular  to  be  addressed 
to  all  parties  applying  to  the  office  for  information  on  the  subject  of 
storm  warning : — 

«  Sib, 

^'  I  AM  directed  by  the  Meteorological  Committee  to  acknowledge 
the  receipt  of  ...  •  and  to  inform  you  that  this  office  is  prepared 
to  forward  each  day,  by  post,  to  any  port  which  may  require  it,  a  copy 
of  the  daily  weather  report,  the  same  as  that  furnished  to  the  second 
edition  of  the  London  morning  papers.  This  copy  will  be  forwarded 
free  of  expense. 

*<  Should  the  •  •  •  at  •  .  •  •  require  regular  or  occasional 
telegraphic  intelligence,  you  are  requested  to  inform  them  that,  on  receipt 
of  an  application  stating  the  precise  nature  and  amount  of  information 
required,  this  office  is  prepared  to  furnish,  without  unnecessary  delay, 
any  telegraphic  information  which  it  may  have  received. 

**  In  &e  case  of  telegraphic  communication  of  this  nature,  half  of  the 
expense  of  the  transmission  is  to  be  borne  by  the  local  authorities. 

"  I  have,  &c, 

•        •        •        • 
^  By  order  of  the  Conmiittee,  Secretary  of  the  Committee. 

'^  Edward  Sabine,  Chairman.'' 

6.  With  the  view  of  collecting  and  distributing  such  information,  the 
Committee  included  a  sum  of  3,0001.  in  their  estimate,  and  they  are 
willing  to  communicate  information  to  any  accessible  place  upon  the 
terms  laid  down  in  their  circular,  and  to  an  extent  limited  only  by  the 
sum  placed  at  their  disposal  for  the  purpose. 

The  iirformation  conveyed  by  telegraph  to  each  station  would  be  of 
the  following  kind,  one  uniform  signd  being  hoisted  on  the  coast: — 

"  Storm  from  west  at  Penzance  and  south  coast,  hoist  signaL" 
Masters  of  coasters  and  others,  on  seeing  the  signal,  might  apply  to 
know  the  nature  of  the  information  which  had  been  received  from  the 
oentoil  office. 

I  have,  &c.. 

The  Secretanr,  (Signed)  Bobebt  H.  Scott, 

Board  of  Trade.  Director. 
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Board  of  Trade  to  Meteorological  Committee. 

Board  of  Trade,  WhitehaU, 
Sm,  nth  July  1867. 

I  AM  directed  bj  the  Board  of  Trade  to  state,  for  the  information 
of  the  Committee  of  the  Royal  Society,  that  they  entirely  approve  of  the 
proposal  of  the  Committee  that  a  portion  of  the  cost  of  sending  tele- 
graphic information  concerning  storms  should,  as  a  general  rule,  be  borne 
by  the  ports  which  desire  such  information. 

At  the  same  time  the  Board  of  Trade  are  of  opinion  that,  in  the 
case  of  poor  fishing  villages  which  are  unable  to  find  funds  for  the 
purpose,  the  Committee  might  properly  send  the  information  gratis  ; 
and  I  am  to  request  that  you  will  inform  the  Board  of  Trade  whether, 
if  the  Board  of  Trade  were  to  undertake  to  select  and  recommend  places 
of  this  description  to  the  Committee,  the  Committee  would  in  those 
cases  fiirnish  Uie  information  without  requiring  part-payment. 

I  am,  &c., 
(Signed)  Thomas  Gbat. 

R.  H.  Scott,  Esq., 

Meteorological  Committee. 

Meteorological  Comnuttee  to  Board  of  Trade. 

Meteorological  Office, 
Sir,  15th  July  1867. 

I  HAVE  the  honour  to  acknowledge  the  receipt  of  your  letter  of  the 
11th  instant  (M.  5273). 

I  reply,  I  am  directed  by  the  Committee  to  inform  you  that  they  are 
prepared  to  transmit  the  telegraphic  intelligence  of  weather,  alluded  to 
in  their  letter  of  the  8th  June,  gratis,  to  poor  fishing  villages,  if  the 
Board  of  Trade  will  undertake  to  give,  from  time  to  time,  the  names  of 
any  stations  which  are  to  be  placed  on  the  free  list. 

The  Conmiittee  have  in  contemplation  a  scheme  of  signals  for  weather 
reports,  and  as  soon  as  it,  or  any  other  scheme  is  adopted,  they  would 
suggest  that  the  Board  of  Trade  should  present  to  each  station  a  com- 
plete set  of  signal  shapes  and  gear.  In  the  opinion  of  this  Committee, 
neither  the  Board  of  Trade  nor  this  office  should  be  responsible  for  any 
expense  whatever  connected  with  the  maintenance  of  the  gear  or  with 
the  wages  of  the  several  persons  charged  with  the  management  and 
hoisting  of  the  signals. 

The  Board  of  Trade  are  aware  that  there  are  no  funds  at  the  disposal 
of  this  Committee  which  would  be  available  for  the  preliminary  outfit  of 
the  stations. 

I  have,  &c., 
(Signed)  Robert  H.  Scott, 

Thomas  Gray,  Esq.,  Director. 

Assistant-Secretaiy;  Board  of  Trade. 

Board  of  Trade  to  Meteorological  Committee. 

Boai-d  of  Trade,  Whitehall, 
Sir,  5th  August  1867. 

I  AM  directed  by  the  Board  of  Trade  to  acknowledge  the  receipt 
of  your  letter  of  the  15th  ultimo,  stating  that  the  Committee  of  the 
Meteorological  Department  are  prepared  to  send  telegraphic  intelligence 
of  weather,  gratis,  to  poor  fishing  villages  to  be  named  by  this  Board, 
and  suggesting  in  connection  with  a  scheme  for  weather  reports  in  con- 
templatiou  by  the  Committee,  that  the  Board  of  Trade  should  present  to 
each  station  a  complete  set  of  signal  shapes  and  gear. 

21469.  E 
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In  reply,  I  fun  to  state,  for  tbe  information  of  th«  Committee,  that  the 
Board  of  Trade  are  willing  to  hand  over  to  the  Committee  the  old 
Biernals,  gear,  &c.,  supplied  under  the  direction  of  Admiral  FitzRoj,  but 
that  they  have  no  funds  at  their  disposal  for  the  purchase  of  new  signals. 
I  am  to  add  that  the  Board  of  Trade  agree  with  the  opinion  of  the 
Committee,  that  neither  this  Board  nor  the  Meteorological  Department 
should  be  responsible  for  anv  expense  whatever  connected  with  the 
maintenance  of  the  gear  or  with  the  wages  of  the  persons  charged  with 
the  management  and  hoisting  of  the  signals. 

I  ami  &c.| 
(Signed)  C.  Cbcu.  Trbyob- 

Robt.  H.  Scoti^  Esq., 

Meteorological  Department. 

Board  of  Trade  to  Meteorological  Committee. 

Board  of  Trade,  Whitehall, 
Sib,  30th  October  1867. 

I  AM  directed  by  the  Board  of  Trade  to  transmit  to  you,  to  be 
laid  before  the  Meteorological  Committee,  the  accompanying  copy  of  a 
letter*  sent  to  the  Duke  of  Richmond  by  Sir  J.  D.  Elphinstone,  upon  the 
subject  of  the  resumption,  during  the  forthcoming  winter,  of  the  system 
of  Storm  Warnings, 

In  so  doing,  I  am  to  state  that  the  Board  of  Trade  would  be  glad  to 
learn  whether  the  Meteorological  Committee  can  supply  them  with  any 
fbrther  information  than  that  already  received  upon  the  subject,  and  in 
particular,  whether  the  Committee  are  prepared  to  issue  cautionary 
notices,  and  if  so,  of  what  description,  on  what  basis,  and  on  what  terms. 

I  am,  &c., 
R.  H.  Scott,  Esq.,  (Signed)        T.  H.  Fawiee. 

Meteorological  Office. 

Meteorological  Conunittee  to  Board  of  Trade. 

Meteorological  Office, 
Sib,  7th  November  1867. 

I  AM  directed  by  the  Committee  to  inform  you,  in  reply  to  your 
letter  (No.  M.  7726),  of  the  30th  ultimo  :— 

1.  That  a  system  of  weather  telegraphy  has  been  approved  by  them. 
The  specimen  signals  will  be  tested,  for  a  short  time,  at  one  or  more  of 
our  chief  ports  before  being  issued  to  the  public.  They  consist  of  a 
•emaphore,  similar  in  principle  to  a  railway-signal  post. 

2.  The  nature  of  the  information  to  be  thereby  conveyed  is  stated  in 
my  letter  to  the  Board  ^of  Trade  of  the  f  8th  of  June,  to  which  they 
beg  leave  to  recall  the  attention  of  the  Board  of  Trade. 

3.  The  basis  on  which  such  notices  would  be  issued  would  be  the 
study  of  the  daily  weather  reports,  as,  in  consequence  of  the  lateness 
of  the  period  at  which  the  Estimate  was  sanctioned  by  the  House  of 
Commons,  it  has  not  been  possible  to  have  any  of  the  self-rogistering 
observatories  proposed  by  the  Committee  set  at  work.  The  normfd 
observatory  at  Kew  is  in  active  operation,  and  it  is  hoped  that  more 
than  one  of  the  other  observatories  will  be  in  action  before  the  1st  of 
January. 

4.  The  terms  on  which  the  notices  are  to  be  issued  have  been  already 
determined  between  the  Board  of  Trade  and  this  Committee  to  the 
following  effect : — 

The  messages  shall  be  sent  free,  and  a  complete  set  of  signals  pre- 
sented to  such  stations  as  may  be  named  by  the  Board  of  Trade  a« 

♦  Not  printed,  f  P*  64. 
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**  podfT  Ashing  Tillages.''    This  shall  be  done  to  an  extent  limited  only 
toy  the  fbnds  at  the  disposal  of  the  Committee  for  the  purpose. 

All  other  stations  are  to  purchase  the  signaLSy  and  pay  half  the  eost  of 
trunsmisslon  of  the  messages. 

All  stations,  without  exception,  are  to  defray  all  expenses  connected 
with  the  maintenance  of  the  gear,  and  the  wages  of  the  several  persons 
charged  with  the  management  and  hoisting  of  the  signals. 

The  Committee  would  suggest  that  the  entire  cost  of  transmission  of 
the  messages  to  all  stations  might  be  defrayed  by  this  office. 

Until  the  new  system  of  signals  in  preparation  by  the  Committee  Is 
complete,  they  propose  to  employ  the  drum  as  a  cautionary  signid  to 
indicate  the  existence  of  a  gale.  This  arrangement  could  be  commenoed 
with  very  little  delay. 

I  have,  &c., 
T.  H.  Parrer,  Esq.,  (Signed)        Hobebt  H.  Scott, 

Secretary,  Board  of  Trade.  Director. 

Board  of  Trade  to  Meteorological  Committee. 

Sm,  Board  of  Trade,  Whitehall,  13  November  1867. 

I  AH  du-ected  by  the  Board  of  Trade  to  acknowledge  the  receipt 
of  your  letter  of  the  7th  instant,  detailing  the  various  arrangements 
made  by  the  Meteorological  Committee  for  the  future  issue  of  notices 
concerning  storms. 

In  reply,  I  am  to  request  that  you  will  state  to  the  Meteorological 
Committee,  with  reference  to  the  concluding  paragraph  of  jour  letter, 
that  the  Board  of  Trade  fully  concur  in  the  employment  of  the  drum,  as 
there  proposed ;  and  that  they  think  arrangements  for  using  it  should 
be  made  with  the  least  possible  delay. 

They  would  also  be  glad  to  learn  how  soon  the  hoisting  of  the  drums  can 
be  effected,  and  also  what  notices  it  is  proposed  to  issue  upon  the  subject. 

As  regards  the  cost  and  trftnsmission  of  messages,  I  am  to  state  that 
the  Board  of  Trade  fully  concur  in  the  proposals  of  the  Meteorologleftl 
Committee. 

I  am,  &c., 

R.  H.  Scott,  Esq.,  (Signed)        T.  H,  Fakrbb. 

Meteorological  Office. 

Meteorological  Committee  to  Board  of  Trade. 

Meteorological  Office,  2,  Parliament  Street, 
Sib,  London,  8.W.,  19th  November  1867. 

I  HATE  the  honour  to  acknowledge  the  receipt  of  your  letter 
(M.  8,028)  relative  to  the  issue  of  notices  concerning  storms. 

I  am  directed  by  the  Committee  to  inform  you,  that  they  are  prepared 
to  issue  such  notices  as  soon  as  the  necessary  arrangements  shall  have 
been  made  for  hoisting  the  drums. 

The  signal  shapes  are,  in  most  instances,  at  present  in  charge  of  the 
respective  officers  of  Coast  Guard,  in  pursuance  of  circular  5,620  W., 
issued  in  December  1866. 

The  Board  of  Trade,  by  letter  (M.  5,426),  dated  5th  August  1867, 
have  transferred  the  whole  of  the  apparatus,  &c.,  which  belonged  to 
them,  to  the  Committee  ;  and  I  have  therefore  to  suggest  that  the  coast 
guard  be  desired  to  deal  with  this  apparatus  in  compliance  with  such 
requests  as  may  from  time  to  time  be  addressed  to  them  by  this  office. 

The  Committee  would  request  that  the  Board  of  Trade  would  send  to 
such  ports  and  fishing  stations  as  they  consider  expedient,  ft  circular 
statmg  that  the  Meteor6ldgic&l  Office  is  prepared  to  transmit,  free  of 
cost,  immediate  intelligence  ef  aU  StCTflll  of  Whole  existence  it  may  have 
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i-eceived  information,  to  all  parts  of  the  coast  accessible  by  telegraph, 
which  appear  liable  to  be  exposed  to  their  violence ;  this  intelligence  to 
be  made  public  by  the  use  of  the  drum. 

Such  a  signal  would  be  simply  of  a  warning  nature,  and,  without 
conveying  the  impression  that  the  storm  would  necessarily  strike  the 
port  where  it  was  hoisted,  would  imply  that  extra  caution  in  navigation 
was  requisite. 

The  Conmaittee  are  prepared  to  present  a  staff  and  drum  to  the 
authorities  at  every  station  which  will  undertake  to  bear  all  expenses 
connected  with  the  care,  hoisting,  and  repair  of  the  signals,  and  they 
will  transmit  the  messages,  free  of  cost,  to  the  persons  charged  by  the 
local  authorities  with  their  reception,  according  to  the  arrangements 
already  sanctioned  by  the  Board  of  Trade. 

Lastly  they  would  request  that  the  Board  of  Trade  would  set  in  action 
some  mode  of  testing  the  agreement  of  the  warnings  with  the  winds 
actually  experienced,  similar  to  the  former  practice  of  the  Wreck 
Department  of  the  Board. 

The  Committee  are  only  awaiting  the  reply  of  the  Board  to  set  this 
arrangement  in  operation. 

I  have,  he, 
(Signed)        Robert  H.  Scott,  Director. 

T.  H.  Farrer,  Esq., 

Secretary,  Board  of  Trade. 

Board  of  Trade  to  Meteorological  Office. 

Board  of  Trade,  Whitehall, 

22d  November  1867. 

I  AM  directed  by  the  Board  of  Trade  to  acknowledge  the  receipt  of 
your  letter  of  the  19th  instant,  stating  that  the  Meteorological  Committee 
are  prepared  to  issue  notices  concerning  storms,  when  the  requisite 
arrangements  shall  have  been  made  for  the  hoisting  of  the  drums  upon 
the  coast. 

In  accordance  with  the  first  request  of  the  Committee,  I  am  to  state 
that  a  letter  has  been  this  day 'sent  to  the  Controller  General  of  Coast 
Guard  requesting  him  to  issue  instructions  at  once  to  the  various  officers 
of  Coast  Guard  to  deal  with  the  signal  shapes  and  apparatus  now  in 
their  custody  as  they  may  be  required  to  do,  from  time  to  time,  by  the 
Meteorological  Committee. 

A  list  of  the  various  ports  and  fishing  stations  to  which  storm 
warnings  were  despatched  by  the  late  Admiral  FitzBoy  is  herein 
enclosed.*  A  copy  of  a  proposed  circular  for  transmission  to  the  ports 
and  stations  in  question,  announcing  the  new  arrangements  for  notices 
concerning  atmospheric  disturbances,  and  the  local  publication  of  them 
by  the  drums,  is  also  enclosed. 

With  regard  to  the  concluding  paragi*aph  of  your  letter,  I  am  state  that 
the  Board  of  Trade  will  gladly  ts^e  steps  for  instituting  a  check  on  the 
warnings  in  their  Wreck  Department,  as  was  previously  done  in  Admiral 
FitzRoy's  lifetime.  The  forms  previously  employed  may  probably 
suffice  for  this  purpose,  but  the  Board  of  Trade  will  gladly  adopt  any 
suggestions  the  Meteorological  Committee  may  make  for  rendering  the 
check  as  effective  as  possible. 

I  am,  &c. 
(Signed)        T.  H.  Farrer. 

R.  H.  Scott,  Esq., 

Meteorological  Office. 


♦  This  enclofure  is  not  printed  herewith. 
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The  following  cii'calar,  being  that  referred  to  in  the  foregoing  letter, 
was  issued  on  the  30th  of  November : — 

Teleobaphic  Weather  Information. 

I  AM  directed  by  the  Board  of  Trade  to  acquaint  you  that  they 
have  been  informed  by  the  Meteorological  Committee  appointed  by  the 
Royal  Society,  that  that  committee  are  now  prepared  to  issue,  free  of 
cost,  to  ports  and  fishing  stations  which  are  accessible  by  telegraph, 
notice  of  serious  atmospherical  disturbances  on  the  coasts  or  in  the 
vicinity  of  the  British  Islands. 

The  conditions  on  which  these  notices  will  be  issued  are  as  follows, 
viz. : — 

They  will  be  forwarded,  in  each  case,  as  soon  as  information  of  the 
atmospherical  disturbance  shall  have  been  received  at  the  Meteorolo- 
gical Office ;  and  the  ports  or  fishing  stations  to  which  they  are  to  be 
sent  will  be  determined  by  the  Board  of  Trade.  When  the  list  of  places 
to  which  notices  may  be  sent  has  been  determined  by  the  Board  of 
Trade,  it  will  rest  with  the  Meteorological  Committee,  in  each  case  of 
atmospheric  disturbance,  to  send  notices  to  all  or  any  of  those  places,  as 
the  circumstances  of  the  particular  case  may  appear  to  the  Meteorolo- 
gical Office  to  be  advisable. 

When  a  telegraphic  notice  of  atmospherical  disturbance  is  received 
at  one  of  the  places  named  on  the  Board  of  Trade  list,  its  receipt  is  to 
be  made  public  by  hoisting  one  of  the  late  Admiral  FitzBoy's  drums, 
and  the  drum  is  to  remain  hoisted  for  36  hours  after  the  receipt  of  the 
tel^raph  message  containing  the  notice.  One  telegraph  notice  implies 
that  the  drum  is  to  remain  hoisted  for  36  hours,  and  no  longer.  Should 
the  Meteorological  Committee  think  it  necessary  that  a  drum  should 
remain  hoisted  for  more  than  36  hours,  in  any  case,  they  will  send 
messages  to  that  eifect,  and  continue  them  from  day  to  day,  so  long  as  it 
appears  desirable,  or  until  the  storm  shall  have  abated. 

If  the  authorities  at  any  port  or  fishing  station  wish  to  receive  intelli- 
gence of  atmospherical  disturbances,  and  will  undertake  to  hoist  the 
drum,  subject  to  the  conditions  named,  and  subject  to  such  regulations 
or  directions  as  may  from  time  to  time  be  issued  by  the  Meteorological 
Office,  an  application  should  be  addressed  to  the  Secretary  to  the 
Meteorological  Committee,  2,  Parliament  Street,  Westminster,  S.W,,  in 
order  that  the  necessary  steps  may  be  taken  to  place  the  name  of  the 
station  on  the  Board  of  Trade  list,  and  to  provide  the  flagstaff  and  drum. 

It  is  to  be  understood  that  where  the  place  or  station  can  pay  for  a 
flagstaff  and  drum,  they  will  be  expected  to  do  so,  if  a  staff  and  drum 
are  not  already  provided,  and  that  where  it  is  made  to  appear  to  the 
Board  of  Trade  that  no  staff  and  drum  are  provided,  and  that  the  place 
is  too  poor  to  bear  the  expense,  then  the  cost  will  be  defrayed  by  the 
Meteorological  Office,  with  the  sanction  of  the  Board  of  Trade. 

But  in  fdl  cases,  whether  the  first  cost  of  the  flagstaff  and  drum  are 
or  are  not  borne  by  the  local  authorities,  the  local  authorities  must 
undertake  to  bear  all  subsequent  charges  connected  with  the  hoisting  of 
the  signal,  and  maintenance  of  the  signal  apparatus.  The  only  subse- 
quent expense  that  will  be  defrayed  by  the  Meteorological  Office,  will 
be  the  charge  for  transmission  of  the  notices  of  atmospherical  dis- 
turbances. 

(Signed)  T.  H.  Fabbeb. 

The  form  on  which  the  reports  of  weather  are  made  by  the  officers 
of  coast  guard  is  here  subjoined. 
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Wr,  37.  Inspecting  Officer's  Division  or  Receiver  s  District 

(late  25.)*   REPORT  by  Inspecting  Officer  of  Coast  Guard  or  Receiver  of  Wreck 
Issued  by  the      of  the  DiKECTiON  and  Force  of  the  Wind  and  of  the  State  of  the 
Board  of  Trade,     Weather  during  the  Time  that  the  Wind  blows  with  the  Force  of  8  or 
January  1868.     upwards,  whether  the  Dram  is  up  or  not. 


Pabticulaes  ov  Placb  and  DATB  Of  REPOHr. 

Place. 
1. 

Date. 

Year. 
2. 

I       Month. 
3. 

Day. 

4. 

State  op  Weather. 
To  be  recorded  as  soon  as  the  Wind  reaches  the  force  of  8,  and  as  far  as 
practicable,  once  every  Six  Hours  as  long  as  its  force  does  not  fall 
below  8. 


of 
Observations. 


Direction  of 
the  wind. 

(Here  state 
the  true  di- 
rection of 
the  wind, 
not  the 
magnetic.) 


Force  of  the 
Wind. 

(Hfire  state  the 
force,  accord- 
ing to  the  no- 
tation on  the 
back  hereof.) 


o'clock u. 

FlMt  observation. 

o'clock M. 

Second  observation. 

o'clock M. 

Third  observation. 

Fourth  observation. 

o'clock M. 

Fifth  observation. 

-      - 



o'clock M. 

Sixth  observation. 

'          o'clock St. 

Seventh  observation. 

o'clock 3£. 

Eighth  observation. 

Ninth  observation. 

o'clock M. 

Tenth  observation. 

■" 

o'clock M. 

Eleventh  observation. 

-o'clock M, 

Twelfth  observation. 

State  of  the 
Weather. 

(Here        state 
briefly      the  ji 
state  of   the  ' 
weather,  04;.,  I 
"  blue    sky," 
"fo^,"  "mist." 
"rani,""8now" 
"  lightning," 
"  hail,"      ic.  ' 

:&c.) 


Kbitasks. 
I.  Whenever  the"DraM" 
is  hoisted,  the  tect 
should  be  noted  in 
this  column,  with  the 
dste  and  hour  of  hoist- 
ing and  lowering  it.  | 
If  the  greatest  vio- 
lence of  the  wind  oc- 
curs at  A  time  not 
stated  in  Column  1^ 
the  fact  should  be 
noted  in  this  columlL 
wiik  the  date  and 
hour  of  the  occur- 
rence,  and  with  the 
direction  and  force  of 
the  wind.— /9m  alM 
foot  note. 


•N.B.— The  time  at  which  the  wind  is  at  its  grtactMtforet  should  in  all  cAses  be  apfekUlp  noted, 
and  particulars  should  be  given.  If  the  greatest  force  do§t  not  happen  near  the  time  or  one  of 
the  siz-hnurly  observations,  the  particulars  should  be  entered  in  addition  to  the  uftoal 
observations. 

(Signature  and  Title  of  Offloer  forwirdinff  this  Beport. 
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DIRECTIONS. 

WumvmrmB  the  wind  begins  to  blow  with  force  8  or  upwards  the  fact  is  to 
be  noted  in  Columns  5,  6,  7,  and  8  of  this  form  as  the  '*  First  Observation  ;'* 
ind  the  direction  and  force  of  the  wind  and  state  of  the  weather  are  to  be  noted 
herein  every  six  hours  during  the  time  that  the  wind  remains  at  force  8  or  above 
it.  It  is  to  be  distinctly  understood  that  the  entries  in  this  form  are  to  be  com- 
menced only  when  the  wind  reaches  Force  8,  that  they  are  to  be  discontinued  as 
soon  as  the  wind  fiaJls  below  Force  8,  and  that  they  are  to  be  made  whether 
Admiral  FitzRoy's  drum  is  hoisted  or  not. 

llie  value  of  this  Form  will  depend  on  the  readiness  and  accuracy  with  which 
it  IB  kept  and  forwarded  to  the  Board  of  Trade. 

The  OflScers  who  make  these  Returns  are  not  required  to  poseese  any  scientific 
knowledge  or  attainments,  but  are  expected  to  exercise  ordinary  care*  The 
tailor's  habit  of  observing  the  weather  and  sky,  coupled  with  common  sense 
and  tolerable  accuracy^  wm  ensure  that  these  Reports  are  what  they  are  intended 
to  be. 

They  should  be  sent  to  the  Board  of  Trade  at  the  earliest  moment  after  the  wind 
falls  below  Force  S,  and  they  need  not  be  enclosed  in  an  envelope  when  sent  to  the 
Board  of  T)rade,  A  atipply  can  at  any  time  be  got  from  the  Heeeiver  of  Wrech 
frfr  ih*  tUstriet, 


FiGUMs  to  denote  the  Fobce  of  the  Wind. 


Calm. 

Light  Air 


2.  light  Breeze 

3.  Gentle  Breeze      - 

4.  Moderate  Breeze 

6.  Fresh  Breeze 

6.  Strong  Breeze     « 

7.  Moderate  Gale    - 

8.  Fresh  Gale 

9.  Strong  Gale 

10.  Whole  Gale 

11.  Storm 

12.  Hurricane  - 


Just  sufficient  to  give 
steerage  way    - 

With  which  a  ship  with 
all  sail  set  and  clean 
full  would  go  in 
.    smooth  water  - 


In  which  she  eould  just 


1  to  2  knotf . 

^3  to  4     „ 
6  to  6     „ 


Royals,  &c. 
Single  reeft  and  T.  G 
carry  in  cluuie,  fiill-^  Double  reefs  and  jib,  &0. 
and  by    -        -       -  I  Triple  reefs,  &o. 

I  Close  reefs  and  courses. 
In  which  she  could  just  bear  close-reefed  main  top 

sail  and  reefed  foresail. 
Under  storm  staysaiL 
Bare  poles. 


APPENDIX  VL 

Peacticb  of  other  Cototbib8  in  1867,  with  reference  to  TxLSOiuraiC 

Weather  Intelligence. 

In  the  course  of  July  1867,  letters  were  addressed  to  various  foreign 

Governments,  requesting  them  to  furnish   replies  to    the    following 

qqeetions :—  .     ■,         «x  o 

1,  Is  telegraphic  intelligence  of  existing  weather  transmitted  to  ports  t 

2,  Is  this  of  the  nature  of  warning  of  expected  storms  ? 

3,  Is  such  intelligence  made  public  by  means  of  signals? 

4,  If  so,  what  is  the  nature  of  the  signals  employed  ? 

Eeplies  were  received  from  Prance,  HoUand,  Austria,  Italy,  and 
Norway.  ,  , 

An  abstract  of  these  letters  is  here  subjomed : 
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Miniature  de  la  Marine 

Paris,  le  25  Joillet  1867. 
Abstract. 

Captain  £.  de  Rostaing  writes  :• — *^  There  are  in  France  two  distinct 
meteorological  services.  The  Imperial  Observatory  of  Paris  (of  which  M. 
Le  Verrier  is  the  director)  receives  each  morning  the  state  of  the  weather 
at  60  stations  in  Europe,  about  20  of  which  are  in  France  itself.  The 
reports  from  the  latter  stations  are  chiefly  furnished  by  officers  of  the 
navy  at  the  ports.  All  the  telegrams  arrive  in  Paris  at  about  10 
o'clock,  and  copies  are  forwarded  to  the  Imperial  Observatory  and  to  the 
Ministiy  of  Marine.  M.  Le  Verrier  sends  a  report  of  the  state  of  the 
weather  at  a  certain  number  of  stations  to  70  seaports  of  France. 

^*  The  Ministry  of  Marine  receives  meteorological  telegrams  from  10 
French  seaports,  and  sends  immediately  a  resume  to  about  20  of  the 
principal  seaports,  and  also  to  Jersey." 

The  meteorological  reports  received  at  the  Imperial  Observatory  of 
Paris  have  been,  for  several  years,  published  by  M.  Le  Verrier  in  his 
^^  Bulletin  International,"  accompanied  with  a  resum^  of  the  weather 
over  Europe. 

(Copy.) 

Royal  Meteorological  Institute, 
Sir,  Utrecht,  12th  August  1867. 

In  reply  to  your  letter  of  the  24th  July,  and  the  7th  August,  I 
have  the  honour  to  inform  you  that, 

1.  Every  day's  existing  weather  is  transmitted  to  Porte  at  8h.  a.m. 
and  6h.  p.m. 

2.  When  storms  are  expected,  intelligence  also  is  given. 

3.  Intelligence  of  the  weather  in  our  country  is  made  public  by  the  use 
of  signals.  The  state  of  the  weather  in  England  and  France  is  written 
on  a  black  board  which  is  placed  by  the  signal  post  at  the  Pilot  Office. 

4.  The  nature  of  the  signal  employed  is  the  aeroclinoscope,  an  instru- 
meift  (with  a  moveable  arm)  which  indicates  the  difference  of  the  pres- 
sure of  the  air  over  this  country,  and  the  direction  in  which  the  greatest 
difference  exists. 

It  is  a  fact  that  the  wind  will  always  blow  almost  perpendicular  to  the 
direction  of  the  arm,  and  from  the  left  side  when  we  look  from  the 
highest  to  the  lowest  station. 

The  force  of  the  wind  depends  upon  the  difference  of  the  pressure. 

If  we  take  four  places — easterly  winds  will  blow  when  the  places  to 
the  northward  have  a  high  reading  of  the  barometer,  and  on  the  con- 
trary the  wind  will  come  from  a  westerly  direction  when  the  barometer 
reads  higher  at  the  places  situated  to  the  southward. 

Every  day  at  8h.  a.m.  and  6h.  p.m.  the  aeroclinoscope  is  placed  in  the 
proper  direction  by  intelligence  sent  by  tel^raph.  When  storms  are 
expected,  or  the  intelligence  from  England  and  France  ^^  gives  '*  storms, 
a  cone  is  hoisted  by  day-time  and  lanterns  are  shown  by  night  dose  to 
the  aeroclinoscope.  These  signals  (cone  and  lanterns)  ai*e  only  tem- 
porary, until  the  seamen  at  the  ports  understand  the  aeroclinoscope. 
We  endeavour,  sir,  that  the  public  should  no  longer  call  these  signals 
"  storm  signals."  The  aeroclinoscope  is  only  a  new  instrument,  more 
perfect  than  om'  barometer,  which  shows  the  difference  of  the  pressure 
of  the  air,  and  whereby  we  can  follow  the  undulations  of  the  atmosphere 
in  the  environs. 

(Signed)         J.  E.  Cornelissen, 

Director  of  the  Naval  Department. 

Robert  H.  Scott,  Esq.,  Meteorological  Office. 
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'^  Ministero  della  Marina, 
•\Cher  MoNsisuRy  Florence,  28  Juillet  1867.  *  • 

'^  Je  re9oi8  tons  les  jours  all  heures  a-peu-pr^s  les  d6p6che8 
meteoroiogiques  de  23  ou  24  stations  de  mer,  qui  me  donnenl  barometre, 
thennometre,  vent,  6tat  du  ciel  et  de  la  mer,  et  la  variation  dans  les 
demieres  24  heures.  A  2  heures  je  re9oi8  la  d^p^che  resumee  de 
Paris  et  de  Yienne.  Toutes  ces  donnees  sont  traduites  dans  un  pro* 
spectus  et  dans  un  carte  d'ltalie,  ou  Ton  signe  la  vai'iation  de  la  pression 
et  de  la  temperature  et  le  vent  Alors,  ordinairement,  moi-meme  (ou 
M.  Donati),  je  fais  un  resum6  de  I'etat  de  1'  atmosphere  en  Italic  et  puis 
le  resume  de  celui  de  I'Europe.  J'ajoute  la  variation  de  la  matinee 
de  Florence  et  autres  observatoires  voisins,  s'il  en  vaut  la  peine.  Si  la 
tempete  est  annonc^e  de  Paris,  ou  de  vous,  je  donne  une  d^p^che  cir- 
culaire  immediate  aux  ports  de  mer.  Autrement  on  donne  &  4 
heures  h,  toutes  les  stations  le  resume.  A  la  fin  je  mets  ordinaire- 
ment 4  mots  ou  5  :  ^'  saison  variable  "  ;  '"^  beau  temps  "  ;  '*  le  courant 
equatorial  avance  " ;  '*  le  courant  polaire  vient  avec  le  beau  temps."  £t 
voilA  tout.  Dans  les  temps  ordinaires  les  chefs  de  stations,  qui  sont  des 
Copitaines  de  Port,  publient  la  d^p^che  du  Bureau  Central  en  mannscrit, 
ou  imprim^e,  ou  dans  un  journal  du  soir. 

*^  Si  on  annonce  une  tempete  on  l^ve  un  drapeau  sur  un  mat  dans  le 
port  de  mer.  Et  si  la  tempete  est  prevue  par  la  station  pai*  une  baisse 
ires  grande  de  son  barometre,  elle  leve  son  drapeau  sans  attendre  le 
Bureau  de  Florence. 

"  Voici  a-peu-pres  le  peu  qu'on  fait  et  qui  ne  vaut  pas  beaucoup,  mais 
qui  est,  je  crois,  tout  ce  qu'on  pent  {aire  de  sage  et  de  prudent." 

"  C.  Matteucci. 

'*  Mr.  Robert  H.  Scott^  Meteorological  Office." 

'^  K.  K.  Central  Anstalt  tur  Meteorologie, 

^  "Vienna,  31  July  1867. 

'*  Two  telegrams  arc  '  transmitted  to  Trieste  and  Pola  (and  from 
thence  to  other  parts).  The  first  is  a  telegram  from  the  Central  Office 
at  Vienna^ 'and  contains  a  sketch  of  the  actual  weather  at  7h.  a.m.  in  the 
Austrian  empire,  and  states  especially  whether  the  barometer  and  ther- 
mometer stand  above  or  below  the  normal  value  for  the  day  in  question, 
whether  the  barometer  has  risen  or  fallen  ;  whether  it  is  colder  or 
Avarmer.  Also  the  state  of  the  wind,  clouds,  &c.,  is  briefly  communi- 
cated. You  will  find  in  the  newspaper  extracts  which  I  send  to  you 
monthly,  such  resumes  each  day. 

"  Secondly,  a  telegram  from  the  Paris  Observatory,  which  contains 
more  particularly  the  course  of  the  isobaric  lines,  is  telegraphed  from 
Vienna  to  Trieste  and  Pola. 

^  The  first  telegram  arrives  at  Trieste  about  noon,  the  second  from 
4h.  to  5h.  in  the  afternoon. 

*'  The  first  telegram  contains  no  storm- warnings,  at  least  not  yet.  1 
intend  to  investigate  the  observations  received  by  telegraph  with  refer- 
ence to  the  rules  given  by  Dr.  Buys  Ballot,  and  if  the  results  prove  to 
be  sufficiently  satisfactoiy,  I  shall  commence  the  transmission  of 
warning  telegrams. 

"  The  telegrams  from  the  Paris  Observatory  contain  storm  warnings 
in  exceptional  cases.  I  am  not  aware  how  far  they  agree  with  the 
actual  conditions  of  the  weather.  The  difficulty  sometimes  arises  that 
the  Paris  telegrams  reach  Trieste  very  late,  and  frequently  after  the 
atmospherical  changes  have  occurred  ;  and  fhrther  that  in  the  northern 
portion  of  the  Adriatic  Sea,  the  prevalent  direction  of  the  wind  is  E(ut^ 

21469.  F 
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and  the  *  Bora '  storms  which  are  very  frequent,  blow  from  North  to 
East.  These  storms  are  not  accompanied  bj  any  notable  fall  of  the 
barometrical  column. 

"  Only  storms,  not  the  daily  state  of  the  weather,  are  made  known  by 
means  of  signals.  These  signals  are  hoisted  at  10  points  of  the 
Adriatic  Coast  (Journal  of  the  Austrian  Meteor.  Soc.,  Vol.  L  pp.  363, 
366). 

'*  Direction  is  not  denoted  by  the  signal,  only  the  fact  that  a  storm  is 
expected.  By  day  the  signal  consists  of  a  Drum  made  of  wicker-work 
and  painted  black.  It  is  3  feet  high  by  3  feet  wide,  and  is  hoisted  on  a 
mast  about  20  feet  high. 

"  By  night  the  signal  consists  of  4  lanthorns  (showing  a  white  light) 
placed  at  the  comers  of  a  square  framework,  each  side  being  3  feet  in 
length. 

"  (Signed)        C.  Jelinek." 

"  Det  Norske  Meteorologiske  Institut, 

'^  Christianla^  5th  August  1867. 

**  From  the  beginning  of  1861  Meteorological  observations,  including 
barometer,  thermometer,  humidity,  wind  and  weather,  made  at  8  a.m., 
in  the  winter  months,  at  7  a.m.  in  the  summer  months,  are  every 
morning  transmitted  by  telegraphs  to  the  ports,  and  published  by  copies 
being  put  up  in  a  convenient  place.  The  Stations  of  Observation  are 
the  following  : — Christiansund,  Aalesund,  Skudesnes^  Mandal,  Sando- 
fiund,  and  Dovre. 

*•  The  ports  that  receive  the  telegrams  pay  a  small  annual  sum  to  the 
telegraph  office. 

"  The  reductions  of  the  observations  are  made  at  the  place  of  obser- 
vation itself. 

"  Warnings  of  expected  storms  are  never  given;  the  knowledge  of  the 
laws  of  the  storms  in  our  regions  being  yet  too  incomplete.  No  storm 
warning  signals  have  ever  been  erected  in  Norway. 

«  (Signed)        H.  Momr." 


APPENDIX  VII. 


List  of  Persons  in  the  Employment  of  the  Meteobological  Com- 
mittee on  Dec.  8 1st,  1867,  with  their  occupations  : — 

Name.  Duties. 

Bobert  H.  Scott  -  Director  of  the  Office. 

Capt.  H.  Toynbee         -  Marine  Superintendent. 

W  Sahnon  R  N  -  /  Preparation  of  Weather   Reports.    Reduc- 

'    '     *  \         of  Logs. 

Jas.  S.  Harding,  Junr.   |  C<>i^e^^dence  —  Accounts  of 

R.  Strachan      -            - 1  ^""^  *^^  management  of  the  instruments, 

\  and  correspondence  therewith  connected. 

F  Gaster         -             -/  ^^^cussion   of  Returns   from  Land    Obser- 

'  1  vatories. 

C   Hardinfir      -            -  /  Preparation  of  Weather  Reports — Reduction 

*                   •!  of  Logs. 

Jas.  S.  Hardinff,  Senr.    /    Registry  of  Documents  and  assistance  in 
^  I         Accounts,  &c. 
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B.  H.  Curtis 
G.  Wliite 


Preparation  of  Weather  Beports-^Beduction 

of  Ix^. 
Discussion  of  Weather  Beports  and  Coast 

Guard  Beturns. 


Balfoar  Stewart 
Bev.  Thos.  Kerr 


^  r    Secretary   to  the    Committee — ^Director  of 
"  \         Normal  (Kew)  Observatory. 
Director  of  Valencia  Observatory. 
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PREFACE. 


The  Meteorological  Committee  consists  of  gentlemen 
who  were  nominated  in  1866  by  the  Royal  Society,  at 
the  request  of  the  Board  of  Trade,  for  the  purpose  of 
superintending  the  Meteorological  duties  formerly  under- 
taken by  a  Government  Department,  under  the  charge  of 
Admiral  FitzRoy. 

The  Committee  is  credited  with  a  sum  voted  annually 
in  the  Estimates  of  £10,000,  for  the  administration  of 
which  it  is  wholly  responsible,  and  over  which  it  is 
given  the  entire  control. 

The  Committee  holds  a  meeting  of  some  hours'  dura- 
tion at  least  once  a  fortnight,  when  every  subject  on 
which  action  has  to  be  taken  by  its  executive  officers 
receives  its  careful  consideration.  The  duties  of  the 
Committee  are  onerous,  and  entirely  gratuitous;  they 
were  accepted,  and  are  very  willingly  performed  by  its 
members,  on  account  of  the  earnest  desire  they  severally 
feel  for  the  improvement  of  Meteorological  Science. 

The  Committee  consists  of  the  following  members  :  — 

General  Sabine,  KA.,  President  of  the  Royal  Society, 
Chavnmm. 

Mr.  Gassiot,  ^ 

Dr.  W.  A.  MiLLEB,         VMembers  of  the  Kew  Committee. 
Mr.  De  La  Rue,  I 

Mr.  Francis  Galton,     i 

Mr.  W.  SPomswooDE,   |  ^®^^  ^^  ^^^  ^^*^^  Association. 

The  Hydrographer  op  the  Admiralty. 

Colonel  W.  J.  Smtthe,  R.A 
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REPORT 
Far  the  Year  ending  December  31,  1868. 


PAKT  I. 


In  their  first  Annual  Report  the  Committee  entered  at  some  introdactory. 
length  into  the  circumstances  which  attended  the  transference 
of  the  office  from  the  Board  of  Trade  to  their  superintendence,  so 
that  in  this,  their  second,  it  is  only  necessary  for  them  to  give  an 
account  of  the  work  carried  on  by  theii-  staff  during  the  year, 

The  work  of  discussion  of  the  materials  furnished  by  the 
different  observers  is  conducted  in  their  office  in  London,  under 
the  supervision  of  Mr.  Robert  H.  Scott,  the  Director  of  the  office, 
assisted  by  Capt  Henry  Toynbee  as  Marine  Superintendent.  In 
addition.  Dr.  Balfour  Stewart,  the  Secretary  to  the  Committee,  by 
permission  of  the  Kew  Committee  of  the  British  Association,  is 
charged  with  the  general  superintendence  of  the  self-recording 
observatories  (of  wWch  that  at  Kew  under  his  own  directorship  is 
the  chief),  and  with  the  preparation  of  the  results  furnished  by 
them  for  ultimate  discussion  in  the  central  office. 

The  operations  of  the  Committee,  as  stated  in  their  last  report,  Sabdivision  of 
may  be  conveniently  arranged  under  three  heads.  objects  of 

I.  Ocecm  Meteorology,  comprising  the  investigation  of  the 
meteorological  conditions  of  the  entire  ocean  by  means  of  observa- 
tions furnished  by  officers  in  the  Royal  Navy  and  in  the  merchant 
service.  Instruments  are  lent  to  observers  for  the  purpose  of  car- 
rying out  these  observations.  The  supply  of  instruments  to  the 
Admiralty  is  also  undertaken  by  this  branch. 

II.  Telegraphic  Weather  IrUelligence,  embracing  the  entire 
system  of  observation  and  of  telegraphy  required  for  the  pre- 
paration of  the  daily  weather  reports,  and  for  the  issue  to  our  own 
ports  and  to  foreign  countries  of  information  of  ordinary  weather 
and  of  storms. 

III.  La/nd  Meteorology  of  the  British  Islanda,  comprising  the 
method  of  meteorological  inquirj'  carried  on  at  the  seven  self- 
recording  observatories  established  by  the  Committee.  The 
object  of  this  branch  is,  fii-stly,  to  afford  for  these  islands  accurate 
meteorological  information,  similai*  to  that  published,  under  the 
auspices  of  their  respective  governments,  in  most  European 
countries,  and,  secondly,  to  furnish  better  data  for  the  study  of 
our  weather  than  bad  previously  existed,  so  as  to  place  the 
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system  of   telegraphic  weather   intelligence  on  a  satisfactory 
scientific  basis. 

I. — OCBAN  MEITEOROLOaT. 

Collection  of  The  method  adopted  by  the  office  in  ooUectiDg  materials  on  this 
information.  subject  has  been  to  lend  to  captains  in  the  mercantile  marine, 
instruments  which  have  been  tested  at  Kew,  and  are  returned  for 
re-comparison  with  standards  as  soon  as  the  voyage  is  over.  The 
loan  is  granted  on  the  condition  of  observations  being  regularly 
taken  and  entered  in  £|(  meteorological  register,  which  is  issued 
with  the  instruments,  and  is  sent  to  the  office  when  they  are 
returned. 

The  regular  set  of  instruments  supplied  to  a  ship  consists  of :  — 

1  Marine  barometer  (Kew  pattern). 

6  Thermometers. 

1  Thermometer  screen. 

4  Hydrometers. 

In  a  few  exceptional  cases  an  azimuth  compass  is  added. 

Captains  are  allowed  to  purchase  any  of  these  instruments  at 
cost  price  on  condition  of  their  keeping  a  register  of  their 
observations  for  the  office. 

In  addition,  the  office  undertakes  the  entire  duty  of  supplying 
H.M.'8  navy  with  aU  meteorological  instruments  used  in  the 
service.  In  the  case  of  such  supply  the  keeping  of  a  register  for 
the  office  is  entirely  voluntary,  as  the  instruments  are  issued  for 
the  regular  service  of  the  Admiralty,  and  not  for  that  of  the 
Meteorological  Office.  Notwithstanding  this,  some  of  the  best 
registers  have  been  kept  by  officers  in  the  royal  navy. 
Examination  of  The  whole  duty  of  supplying  instruments,  and  of  the  subsequent 
registers.  examination  of  the  registers  is  entrusted  to  the  Marine  Superinten- 

dent, whose  long  experience  as  a  seaman  and  as  a  first-rate  observer 
for  the  office  spedaUy  fits  him  for  the  work.  Capt.  Toynbee 
takes  care,  if  possible,  to  have  a  personal  interview  or  at  least  to 
place  himself  in  correspondence  with  intending  observers.  As  soon 
as  a  register  is  sent  in,  it  is  examined  by  him,  and  a  letter  is  written 
to  the  observer,  requesting  him,  while  the  cinmmstances  are  still 
fresh  in  his  memory,  to  fui-nish  such  particulars  as  to  the  position 
of  the  instruments  on  board  ship,  and  the  mode  of  taking  the  obser- 
vations, as  are  necessary  to  explain  his  register  thoroughly.  These 
particulars  are  entered  on  the  flyleaf  of  the  register.  It  has  been 
found  advisable  to  take  precautions  such  as  the  foregoing  in 
order  to  avoid  the  accumulation  of  almost  useless  materials,  some 
of  which  had  unfortimately  been  already  amassed  in  the  office. 

The  registers  which  are  in  the  office  are  in  process  of  being 
systematically  examined,  previous  to  their  being  used  for  the 
purpose  of  discussion  of  their  contents.  If  any  register  affords 
internal  evidence  of  inaccuracy,  such  as  a  record  of  barometrical 
readings  which  does  not  exhibit  the  diurnal  range  between  the 
tropics,  or  a  series  of  readings  of  the  dry  and  wet  thermometers 
which  do  not  differ,  or  other  proofe  that  it  is  not  trustworthy,  it 
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is  rejected.  By  the  application  of  teste  suoh  aB  these^  about  half 
of  the  early  i>^{/9ters  bearing  on  the  district  now  under  inves- 
tigation^ which  have  been  hitherto  elUitnined,  had  to  be  set 
afiide. 

The  Committee  are  glad  to  be  able  to  report  that  the  extra  care 
spent  on  the  selecdon  of  observers  has  already  begun  to  beai* 
fruit,  for  the  character  of  the  rasters  now  coming  in  shows 
a  very  marked  improvement  on  many  that  were  previously 
received. 

The  systematic  extraction  of  the  materiald  contained  in  the  Discussion  of 
log-books  in  the  office,  on  the  method  devised  by  Captain  observations. 
To3mbee,  and  described  at  full  length  in  the  first  Report,  has 
made  steady  progress  during  the  year.  The  district  under 
examination  is  that  lying  between  the  parallels  of  20^  N.  and 
10''  S.  in  the  Atlantic  Ocean.  Most  of  the  work  which  has  been  pre* 
viously  published  for  this  region,  traversed  on  every  voyage  to  or 
fix>m  England  by  all  vessels  bound  south  of  the  equator,  has  been 
for  areas  comprising  at  the  least  five  degrees  of  latitude  and 
longitude  (five-degree  squares),  and  for  periods  of  three  months 
at  a  time.  The  accurate  investigation  of  a  district  so  interesting 
as  this,  is  of  such  paramount  importance  to  navigation  that  the 
Committee  have  curected  that  the  materials  should  be  extracted 
so  as  to  allow  of  the  calculation,  if  necessary^  of  mean  results  for 
the  several  elements  for  each  month  and  for  every  square  degree. 
These  elements  are  pressure ;  temperature ;  tension  of  aqueous 
vapour;  wind  ;  condition  of  sky  ;  motion  of  clouds ;  magnetic 
variation  ;  ocean  currents ;  and  sea  surface  temperature. 

The  experience  which  has  been  obtained  of  the  contents  of  the 
registers  appears  to  show,  as  might  be  expected,  that  while  there 
is  an  immense  store  of  infonnation  for  the  regular  tracks  of 
vessels  outward  and  homeward,  observations  are  comparatively 
scanty  for  those  parts  of  the  ocean  which  lie  off  the  great  high- 
ways of  trade.  There  is  also  a  tendency  of  observations  to  accu- 
mtdate  in  districts  where  light  winds  are  prevalent,  so  that  on 
the  average  of  several  years^  the  abimdance  of  material  for  one 
district  will  indicate  the  prevalence  of  calms  there.  This  is 
quite  evident  when  we  remember  that  in  a  calm  a  vessel  may 
keep  nearly  the  same  position  for  days,  and  thus  for  that 
spot  a  great  number  of  observations  may  be  recorded  by  her 
captain,  while  in  adjacent  districts  observers  of  equal  accuracy 
may  be  carrying  a  fair  wind,  so  that  their  vessels  pass  rapidly  fi*om 
square  to  square,  and  they  are  tmable  to  record  more  than  one 
or  two  sets  of  observations  in  each. 

In  addition  to  this  systematic  work  in  the  department  of  ocean  Completion  of 
meteorology,  the  Committee  have  set  apart  a  certain  portion  of  ^?™ «  ^^^^  ^^ 

"  the  funds  at  their  disposal  for  the  gradual  completion  of  the 
several  inquiries  left  by  Admiral  FitzHoy  in  an  unfinished  state. 
This  has  been  entrusted  to  their  staff  to  do  at  extra  hours.    The 

.  portions  taken  in  hand,  as  mentioned  in  their  first  Beport,  have 
been  sea^sur&ce  temperature  for  the  South  Atlantic  Ocean, 
monthly  wind  data  for  the  entire  Atlantic  Ocean,  and  meteoro- 
logical information  for  the  Pacific. 
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Wind  dato  for 
Atlantic. 


Sea-surface  The  monthly  charts  of  surface  temperature  of  the  SouiJi 

temperature  S,  Atlantic  Ocean  and  the  Agulhas  current,  comprising  the  mean 
t  antic.  temperatures  for  five-degree  squares  obtained  from  the  discussion 

of  Board  of  Trade  registers,  and  those  for  each  degree  of 
latitude  published  by  the  Boyal  Meteorological  Institute  of  the 
Netherlands*,  have  been  completed  and  lithographed.  In  order  to 
afford  as  complete  information  as  to  districts  of  special  interest 
as  it  was  in  their  power  to  do,  the  Committee  have  autliorized 
the  illustration  of  the  charts  by  copious  notes,  consisting  of 
extracts  from  the  logs  of  captains  who  have  noticed  remarkable 
changes  of  temperature,  with  the  actual  positions  in  which  the 
observations  were  madcf  This  information,  as  soon  as  it  was  in 
type^  was  communicated  to  the  Admiralty,  and  has  been  abready 
employed  by  the  Hydrographic  Office  in  the  preparation  of  their 
pilot  charts  of  the  Atlantic,  which  appeared  in  last  September, 
more  particularly  in  the  chart  entitled  ^'Stream  and  Drift 
Currents  with  Surface  Temperature." 

The  wind  data  for  the  Atlantic,  wliich  are  almost  ready  for 
publication,  consist  of  the  observations  on  wind  (direction  and 
force),  taken  from  original  documents  in  the  office,  and  grouped 
for  five-degree  squares.  The  wind  charts  published  in  1859  for  a 
part  of  the  North  Atlantic,  for  the  months  of  February,  May, 
August,  and  November,  were  compiled  from  a  portion  of  this  in- 
formation combined  with  data  from  Maury's  Pilot  Chart-s 
(relating  only  to  direction  of  wind).  The  Committee  have  con- 
sidered that  they  would  be  rendering  a  service  to  meteorology  if 
they  printed  in  a  tabular  form  for  the  entire  Atlantic  Ocean 
the  data  for  each  month,  relating  both  to  direction  and  force  of 
wind,  collected  by  Admiral  FitzRoy. 
Meteorology  of  As  regards  the  meteorological  information  for  the  Pacific 
the  Pacific.  Ocean,  an  inquiry  which  Admiral  FitzRoy  had  set  on  foot,  but 
unfortunately  did  not  live  to  accomplish,  the  discussion  of  the 
materials  for  Vancouver  Island  and  for  the  coast  of  South 
America  is  completed,  while  that  for  the  China  Seas  is  in  an 
advanced  staga  On  the  appearance  of  the  Atlantic  pilot  charts 
above  referred  to,  the  Committee  were  requested  by  the  Hydro- 
graphic  Office  to  supply  it  with  any  information  which  they  might 
possess  relating  to  the  Indian  and  Pacific  Oceans.  They  at  once 
resolved  that  the  discussion  of  these  observations  for  the  Pacific 
should  be  completed,  and  that  the  information  therein  contained 
should  be  forwarded  to  the  Admiralty,  so  that,  in  so  far  as  it  was 
copious  enough  to  be  of  service,  it  should  be  utilized  for  the 
benefit  of  the  public. 

It  is  hoped  that  in  the  course  of  another  year  they  will  be 
able  to  complete  and  issue  all  the  arrears  of  unfinished  work 
which  they  found  in  the  office,  and  that  without  having  in  any 
way  interfered  with  or  delayed  the  progress  of  the  new  and 

*  Onderzoekingen  met  den  Zeethermometer.    Utrecht,  1861. 

t  Charts  showing  the  Surface  Temperature  of  the  South  Atlantic  Ocean  in  each 
month  of  the  year ;  compiled  iVorn  Board  of  Trade  Kegisters  and  the  Charts  published 
by  the  Royal  Meteorological  Institute  of  the  Netherlands.  London  :  Potter,  Poultry, 
and  Stanford,  Charing  Cross.     Price  2&.  ^H, 
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important  discuaBioiis  which  they  have  laid  out  for  their  staff  to 
work  upon. 

The  attention  of  the  Committee  has  been  attracted  in  a  special  Beep-sea 
way  to  the  temperature  of  the  sea  below  the  surface,  especially  in  soundings, 
the  case  of  deep-sea  sotmdings.  The  soundings  made  by  Captain 
Shortlond,  of  H.M.S.  "Hydra^"  in  the  Indian  Ocean,  have 
revealed  the  existence  of  very  cold  water  at  great  depths  in  that 
region ;  while  the  inquiries  carried  on  in  August  and  September 
last,  off  the  north  coast  of  Scotland,  by  Dr.  Carpenter  and  Dr. 
Wyville  Thompson,  in  H.M.S.  "  Lightning,"  under  the  command 
of  Staff  Commander  May,  have  shown  that  close  to  our  own 
coasts  there  are  most  interesting  problems  awaiting  solution, 
regarding  submarine  temperatures. 

All  determinations  of  temperature  at  great  depths  must  neces-  improvement 
sarily  be  effected  by  means  of  self-registering  instruments,  record-  of  deep-sea 
ing  both  maximum  and  minimum  temperatures.  Hitherto  these  t^^n^o™***"- 
instruments  have  been  extremely  unsatis&ctory  in  their  nature 
and  construction.  Not  only  have  the  indices  been  liable  to  dis- 
placement by  a  jar,  owing  to  their  possessing  too  great  freedom 
of  motion  in  the  tube,  but  the  graduation  of  the  thermometer 
itself  has  been  found  to  be  at  times  as  much  as  5°  or  10^  wrong 
on  its  return  from  service.  Accordingly  very  little  dependence 
could  be  placed  on  observations  made  with  such  instruments. 
During  last  year  the  Hydrographer  has  himself  taken  up  the 
question  of  the  perfecting  of  deepnsea  thermometers.  These  are 
almost  exclusively  supplied  for  the  use  of  the  navy,  as  merchant 
ships  are  of  course  unable,  except  on  very  rare  occasions,  to  caiTy 
out  such  soundings,  owing  to  the  great  length  of  time  required 
to  effect  them.  The  instruments  made  under  Captain  Richards' 
superintendence  show  a  great  improvement  as  regards  their  form 
and  construction,  and  such  of  them  as  have  been  already  used 
in  actual  work  have  given  great  satisfaction  to  those  employing 
them.  The  *'  Lightning  "  was  supplied  with  instruments  of  the 
new  pattern,  as  also  the  *'  Gannet,"  under  Commander  Chimmo, 
on  the  recent  sounding  cruise  in  the  Oulf  Stream. 

In  the  collection  of  new  materials  the  Committee  have  pro-  collection  of 
ceeded  very  cautiously,  looking  much  more  to  the  quality  than  new  materials. 
to  the  quantity  of  the  observations  likely  to  be  obtained.  Many 
commanders  in  the  service  of  our  leading  ocean  steam  ship  com- 
panies'^ have  agreed  to  co-operate  in  the  work,  with  the  consent 
of  their  respective  directors,  and  by  their  means  a  great  amount 
of  valuable  material,  especiaJly  for  the  Atlantic  Ocean,  is  coming 
in.  Instruments  have  also  been  lent  to  a  few  well-known  and 
tried  observers.  In  Appendix  No.  II.  will  be  found  a  list  of  the 
documents  received  during  the  year  in  this  department.  At 
present  the  Committee  are  contemplating  a  more  extensive  issue 
of  instruments,  and  with  a  view  to  this  object  they  have  resolved 

*  Among  these  may  be  mentioned  Cunard's,  Inman*s,  and  Allan's  Lines  to  North 
America  ;  Cunard's  Line,  Halifax  to  the  West  Indies  ;  Lamport  and  Holt*s  Line  to 
the  Brazils ;  the  Boyal  Mail  Steam  Packet  Company,  Southampton  to  the  West 
Indies.  The  Panama  and  New  Zealand  Company  also  contribnted  observations  as  long 
as  the  company  was  In  existence. 
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probable  pro- 
greasofwork. 


Supply  of  un- 
published 
information  to 
the  public. 


to  reconstiiute  the  meteorological  agencies  at  the  ports,  which, 
with  the  exception  of  that  at  Liverpool,  have  been  ahnost  in- 
active for  the  ladt  few  years,  owing  to  a  wish  expressed  by  the 
Meteorological  Department  of  the  Board  of  Trade  that  the  supply 
of  instruments  should  be  checked 

The  arrears  of  observations  existing  in  the  office  are  being 
subjected  to  a  careful  examination  in  order  to  ascertain  their 
exact  nature  and  probable  value,  and  the  Committice  are  now 
in  a  position  to  aiFord  a  more  correct  estimate  as  to  the  progress 
of  their  work  than  that  given  in  their  first  Report. 

The  total  number  of  documents  which  had  been  received  up  to 
the  end  of  1868  was  2,416,  but  of  these  a  large  portion  consisted 
of  observations  made  on  land  or  in  harbours,  while  about  an 
equally  large  number  were  registers  furnished  by  ships  which 
did  not  pass  through  the  part  of  the  Atlantic  now  under  in- 
vestigation. It  has  been  found  that  out  of  the  first  800  docu- 
ment examined,  only  220  contained  matter  fitted  for  extraction 
in  the  course  of  the  present  inquuy.  It  seems,  therefore,  scarcely 
probable  that  for  the  area  above  named  as  many  as  1,000  logs 
(being  the  number  named  in  that  report,  p.  11)  deserving  dis- 
cussion will  be  found  in  the  office. 

The  estimated  rate  of  extraction,  viz.,  four  days  of  six  hours 
each  for  one  person  for  each  register,  has  been  fiilly  confirmed, 
so  that  as  the  amount  of  work  to  be  done  was  over  estimated, 
it  may  fairly  be  hoped  that  the  extraction  of  data  from  all  logs 
received  up  to  the  end  of  1868,  will  be  completed  in  a  shorter 
space  of  time  than  that  already  named,  viz.,  three  years  from 
the  present  date.  When  this  is  done,  the  question  of  the  discus- 
sion and  publication  of  the  materials  so  extracted  will  have  to 
be  taken  into  consideration. 

With  a  view  to  this  object,  arrangements  have  been  made 
by  which  the  clerks  who  are  engaged  on  marine  work  are  almost 
entirely  relieved  fi*om  taking  part  in  the  preparation  of  the  Daily 
Weather  Eeport,  which  formerly  occupied  a  large  portion  of  their 
time.  * 

As  regards  the  publication  of  materials  in  the  office  by  other 
parties,  and  the  supply  of  unpublished  information  to  persons 
engaged  in  special  investigations,  the  Committee  have  acted 
on  the  principles  explained  in  a  circular  (App.  III.)  which  is 
issued  in  answer  to  all  applications  on  such  subjects.  During 
the  year,  copies  of  observations  taken  in  the  Indian  Ocean  during 
the  months  of  January  and  February  1861  have  been  supplied, 
on  the  terms  named  in  the  circular,  to  Mr.  C.  Meldrum,  Secretary 
of  the  Meteorological  Society  of  the  Mauritius,  for  his  synoptic 
cliarts  of  the  weather  of  that  part  of  the  world  which  are  now 
in  process  of  preparation.  The  Association  Scientifique  de  France 
has  again  applied  for  information  relating  to  the  weather  of  the 
Atlantic  Ocean,  and  accordingly  M.  Le  Verrier,  its  president, 
has  received  extracts  of  logs  for  the  year  1865,  to  aid  in  the 
preparation  of  his  weather  atlas.*     Oapt.  V.  V^ron,  on  the  part 


*  Atlas  dee  Mouvements  g^neraox  de  TAtmosph^re.     Vide  Heport  1S67,  p.  12. 
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of  the  Marine  Ministry  in  Paris,  has  asked  for  similar  extracts 
for  the  month  of  December  ]867>  which  have  been  furnished 
to  him.  In  Uie  case  of  the  observations  supplied  to  the  French 
authorities^  the  Committee  have  made  no  charge  for  copying, 
receiving  as  they  do  efficient  and  material  aid  from  France  in  the 
department  of  weather  telegraphy. 

As  regards  the  stock  of  instruments  belonging  to  the  office,  instruments : 
two  separate  accounts  are  kept,  one  for  those  intended  for  Ad-  -A-dmir^ty 
miralty  service,  the  other  for  those  issued  to  officers  in  the 
mercantile  marine.  The  distinction  between  these  two  accounts 
had  not  previously  been  very  strictly  preserved,  so  that  when 
the  Committee  took  charge  of  the  office  it  was  found  that  a  con- 
siderable number  of  Admiralty  instruments  were  on  service  at 
telegraph  stations,  in  merchant  ships,  and  at  the  several  agencies. 
These  instruments  have,  with  few  exceptions,  been  already  re- 
called, others,  where  necessary,  having  been  supplied  in  their 
stead. 

It  was  also  known  that  the  books  contained  numerous  entries 
of  instruments  charged  against  ships  which  had  been  for  sometime 
out  of  commission,  &c.  In  each  instance  a  letter  has  been  written 
to  the  officer  who  was  in  command  of  the  ship  when  the  instru- 
ments were  first  supplied.  By  this  means  many  of  them  have 
been  traced  to  other  vessels  or  restored  to  the  office,  while  as  to 
others,  evidence  has  been  obtained  of  their  having  been  lost  or 
seriously  injured  during  service,  so  that  they  have  been  written 
off  the  books.  The  Admiralty  account  is  accordingly  in  a  much 
more  satisfactory  condition  than  it  was  formerly,  and  there  is 
reason  to  hope  for  still  further  improvement. 

In  Appendix  lY.  will  be  found  a  list  of  all  instruments  supplied 
to  the  Royal  Navy  during  the  year,  and  also  of  the  stock  of 
instruments  on  hand  on  the  31st  December  1868,  with  their 
present  disposal,  as  collected  from  the  last  quarterly  returns  of 
the  respective  storekeepers. 

In  the  case  of  the  Board  of  Trade  instruments,  inquiries  have  inBtrnments  : 
been  instituted  with  refei'ence  to  the  present  disposal  of  all  that  ^o^^  of  Trade 
had  been  issued  by  the  office  and  were  still  outstanding.    When-  ^^^^^ 
ever  it  was  found  that  they  were  not  employed  for  the  public 
service  they  have  been  recalled.  Exceptions,  have,  however,  been 
made  in  special  cases.    The  Navigation  schools  at  Plymouth  and 
Leith  have  each  been  allowed  to  keep  a  set  of  instruments  for 
instruction  of  the  pupils. 

In  the  case  of  the  Edinburgh  Church  of  Scotland  Training 
College,  the  special  sanction  of  the  Board  of  Trade  having  been 
obtained,  permission  was  granted  for  a  set  of  instruments  to  be 
retained,  although  the  school  is  not  a  navigation  school. 

A  considerable  number  of  instruments,  of  the  total  value  of 
about  100^.,  had  been  at  various  times  supplied  on  loan  to  the 
Scottish  Meteorological  Society  (in  addition  to  the  12  sets  pre> 
sented  to  it  several  years  ago),  principally  for  use  at  the  stations 
established  by  that  Society  in  foreign  countries.    The  Committee 
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being  anxious  to  avoid  interference  with  the  operations  of  the 
Society,  and  at  the  same  time  to  render  them  as  efficient  aid  as 
it  was  in  their  power  to  do,  addressed  the  following  letter  to  the 
Secretary  to  the  Council  in  November : — 

Dear  Sib,  « ~  ' 

I  AH  instructed  by  the  Committee  to  inform  you  that  this  office 
is  engaged  in  tracing  the  present  disposal  of  the  large  number  of  instil- 
ments now  outstanding  on  its  books. 

It  appears  that  instruments  to  the  total  value  of  100/.  have  been  at 
various  times  issued  to  the  Scottish  Meteorological  Society  for  use  at  its 
various  stations,  both  home  and  foreign,  in  addition  to  the  12  sets 
originally  presented  to  the  Society.  I  enclose  a  list  of  these,  and  am 
further  instructed  to  request  that  you  will  have  the  goodness  to  say 
whether  all  of  these  instruments  are  required  by  your  Society  or  not,  as 
in  the  latter  case  this  office  would  be  glad  to  have  them  restored,  for 
use  at  sea.  If,  however,  your  Council  wish  to  retain  a  part  or  even  the 
whole  of  them,  I  am  to  inform  you  that  this  Committee  would  be  pre- 
pared to  present  such  of  them  as  you  may  require  to  the  Society,  so  that 
they  can  be  removed  from  our  books. 

There  are  a  series  of  observations  from  Janina  in  this  office,  which 
perhaps  you  might  wish  to  have,  in  order  to  complete  your  records  from 
that  station. 

(Signed)        Robert  H.  Scott. 

A.  Keith  Johnston,  Esq.,  LL.D., 

Hon.  Sec.  Scottish  Meteoi-ological  Society. 

The  reply  to  this  letter  was  not  received  before  the  close  of  the 
yeai*.* 

In  App.  lY.  will  be  found  retmns  for  the  Board  of  Trade  instru- 
meuts,  similar  to  the  returns  given  for  those  on  Admiralty  account. 


II. — Telegbaphic  Weather  Intelligence, 

Position  of  This  branch  is  entirely  under  the  superintendence  of  Mr.  Scott, 

stations.  and  an  important  change  has  taken  place  in  it  during  the  past 

year^  owing  to  the  development  of  the  .system  of  telegraphic 
inteUigence  of  storms,  which  was  only  being  organized  at  the 
close  of  the  year  1867.  At  App.  V.  will  be  found  a  list  of  the 
home  reporting  stations,  with  the  observers'  names.  They  are 
17  in  number,  and  are  situated  9  in  England,  4  in  Scotiand, 
and  4  in  Ireland,  their  positions  being  determined  by  the  con- 
ditions of  telegraphic  communication  with  the  outlying  points 
of  the  coast.  Some  of  them,  like  Greencastle  and  Idverpool,  are 
in  sheltered  positions,  and  therefore  unfavourably  placed  for 
observations  of  wind ;  but  it  is  found,  as  a  general  rule,  that 
the  service  is  moi*e  efficiently  performed  if  the  station  where 
the  observations  are  made  is  one  where  the  amount  of 
ordinary  telegraphic  business  done  is  considerable  than  where 
it  is  comparatively  small.    The  Committee  hope,  however,  to  be 

*  The  Cooneil  have,  by  letter  dated  Feb.  15, 1869,  applied  for  the  instniments  in 
qnestion,  which  have  been  accordingly  presented  to  them. 
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able  ev6Bttia]ly  to  place  some  of  their  stations  at  more  salient 
points  of  our  shores  than  they  have  hitherto  been.* 

All  the  stations  have  been  visited  by  Mr.  Scott  in  the  course  of  Improveinents 
the  year  except  Nairn,  from  which  the  observer  was  absent  at  j^'^^J®  ^^^^ 
the  time,  and  the  state  of  things  existing  was  found  to  exhibit  a  ^^^* 
most  marked  improvement  on  that  noticed  in  the  first  Annual 
Report.  With  the  view  of  still  further  organizing  the  system, 
Aomiral  FitzRoy's  pamphlet ''  Arrangements  for  Meteorological 
Telegraphy/'  was  recast,  and  a  new  edition  entitled  **  Instruct 
tions  "  was  issued.  It  is  hoped  that  by  this  means  greater  unifor- 
mity in  the  service  will  be  ensured.  A  form  of  register  was  pre- 
pared for  the  private  use  of  the  observers,  and  also  to  afford  some 
uniform  plan  of  keeping  a  record  of  all  observations  taken,  for 
reference  in  the  case,  unhappily  of  frequent  occurrence,  of  errors 
in  transmission  of  the  reports  These  changes,  together  with  a 
strict  system  of  inquiry  carried  out  whenever  a  report  shows  a 
discrepancy  with  those  from  adjacent  stations,  have  produced  a 
very  marked  improvement  in  the  reporting  service. 

It  may  at  this  point  be  important  to  draw  attention  to  the  isolated 
absolute  necessity  of  haviug  more  than  one  station  in  an  outlying  stations  of 
district  like  the  south  coast  of  Ireland  (where  there  are  three),  in  SS^ne. 
order  that  the  office  in  London  may  be  able  at  once  to  decide 
whether  any  unexpected  change  reported  from  an  out-station  is 
only  owing  to  an  error  in  telegraphy,  or  is  supported  by  the 
independent  reports  fix)m  other  stations.  The  reports  from 
Corunnaand  Skudesnaes  are  comparatively  of  minor  value,  owing 
to  the  stations  being  isolated.  The  messages  from  both  of  these 
places  are  especially  liable  to  errors,  caused  by  the  number  of 
different  telegraphic  lines  they  have  to  traverse,  and  the  conse- 
quent chance  of  errors  creeping  in  at  the  points  of  change ;  while 
even  if  they  be  transmitted  correctly,  independent  corroboration 
of  unexpected  changes  is  very  urgently  needed.  From  the  great 
distance  of  these  stations  it  is  obviously  impossible  to  obtain 
satisfiEu^ory  repetitions  of  doubtful  telegrams,  such  as  those  con- 
stantly sent  for  from  our  own  and  from  the  French  stations,  in 
time  to  be  of  service  in  drawing  up  the  daily  weather  reporta 

The  foreign  reporting  stations  have  all  been  organized  through  Foreign 
the  offices  of  M.  Le  Verrier,  Director  of  the  Observatoire  Imp^-  ®***'^""- 
rial  in  Paris,  and  Captain  Ydron,  the  head  of  the  telegraphic 
service  of  the  French  Marine  Ministry.  From  the  Observatoire 
reports  are  received  from  Paris  ftwice  daily),  and  from  Stras- 
bourg and  Lyons  in  France,  as  well  as  from  Skudesnaes  (at  the 
entrance  of  the  Stavauger  Fjord  in  Norway),  from  the  Helder, 
Brussels,  and  Corunna.  In  return  for  these  it  receives  reports 
from  Valencia,  Greencastle,  Nairn,  Scarborough,  Yarmouth,  and 
Penzance,  and  in  addition  afternoon  reports  from  the  two  first- 
named  stations.     The  service  with  the  Marine  Ministry  under- 

*  With  this  Tiew  Pembroke  has  been  adopted  as  a  station  in  place  of  Weymouth, 
rinee.  March  1st,  as  there  had  prerionsly  been  only  one  station,  Holyhead,  on  the 
Welsh  coast,  while  there  were  four  British  and  two  French  stations  on  the  coasu  of 
the  English  Ciiaanel. 


14  RepoH  of  iJie  MetMTohffioal  Cewmdttee 

went  an  entire  reorgani^ition  at  the  commencement  of  the  year, 
in  which  this  office  met  with  the  most  cordial  co-operation  from 
the  French  authorities  as  represented  by  Captain  V^ron.  The 
stations  which  now  report  to  London  are  Cap  Grisnez,  St 
Mathieu  (Brest),  He  de  Qrognon  (L'Orient),  He  d'Aix  (Rodie- 
fort),  Biarritz  and  Cap  Sici^  (Toulon)  ;  He  d'Aix  sends  in  addition 
an  afternoon  report.  The  observations  are  entrusted  to  the  chief 
watchmen  at  the  newly  established  telegraphic  stations  which 
have  been  placed  along  the  French  coast.  These  six  stations 
employ  Admiral  FitzBoy's  reporting  code,  and  are  managed  by 
the  office  in  Paris  on  principles  precisely  similar  to  our  own.  In 
return  for  this  information  telegraphic  intelligence  of  the  weather 
preyailing  in  these  islands  is  supplied  to  Paris  daily,  and 
intelligence  of  storms  whenever  it  seems  necesssary  to  send  it.  The 
service  with  them,  as  aj)  present  conducted,  is  most  thoroughly 
satisfiustory. 
Geographical  It  wiU.  be  seen  from  this  list  that  the  London  office  is  in  con- 
distribntion  of  nexion  with  most  of  the  prominent  stations  on  the  open  seaboard 
Btations.  between  Cape  Finisterre  and  Bergen ;  Cuxhaven  alone  is  not  fully 

established,  as  the  direct  cable  from  Hamburg  is  not  yet  in  work- 
ing order.  It  is,  however,  found  by  experience  that  owing  to 
the  geographical  position  of  these  islands,  this  office  can  in  most 
instajices  transmit  intelligence  of  more  value  than  that  which  it 
receives  from  the  continent.  Accordingly  the  most  earnest  efforts 
of  the  Committee  must  be  directed  to  improving  their  communis 
cations  with  the  west  coasts  of  Ireland  and  Scotland. 
Hearths  ^^^  service  from  Heart's  Content  has  been  in  operation  since 

Content  the  beginning  of  the  year.    It  had  at  first  been  temporarily 

organized  for  a  period  of  three  months.   At  the  expiration  of  that 
time  the  Committee  notified  to  the  Anglo-American  Telegraph 
Company  that  the  state  of  their  funds  would  not  allow  of  its 
continuance.     On  this  the  directors  in  the  most  liberal  manner 
proposed  to  transmit  the  message  free  of  cost,  over  their  own 
line,  if  the  Committee  would  defray  the  expense  of  its  transit 
from  Valencia  to  London.      This  offer  'was  most  thankftilly 
accepted  by  the  Committee,  and  the  service  has  consequentiy 
been  continued,  its  expense  to  the  office  being  the  same  as  that 
of  an  ordinary  Irish  station. 
Preparation  of      The  daily  observations  are  taken  at  8  a.m.,  Greenwich  time, 
daily  weather    except  at  Heart's  Content,  and  most  of  the  tel^rams  arrive 
report  j^   London  at   about   10    o'clock.      An  hour  is  required    for 

their  reduction,  discussion,  and  the  preparation  of  the  Daily 
Weather  Report,  copies  of  which  are  at  once  suppUed  for 
the  afternoon  issue  of  several  of  the  London  papers.  A 
brief  telegraphic  resumfi  of  the  weather  is  despatched  to  the 
Marine  Ministry  in  Paris,  and  if  necessary,  telegraphic  intelligence 
of  storms  or  of  atmospherical  distm:bance  is  sent  to  our  own 
coasts  and  to  foreign  countries.  Later  in  the  day  the  foreign 
tel^rams,  and  subsequentiy  the  afternoon  reports,  come  in. 
Copies  of  the  complete  report  are  then  sent  by  jpost  to  the  news- 
papers for  next  day's  morning  issue,  and  to  certain  aeaporto  which 
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have  applied  for  it  on  the  terms  named  in  the  circular  issued  by 
the  Committee  in  March  1867.  (See  Report,  1867,  p.  17.)*  In 
addition,  copies  are  supplied  to  a  few  meteorologists  at  a  cost 
slightly  exceeding  the  expense  of  postaga 

The  intelligence  of  storms  which  is  sent  out  from  the  oflSice  is  Telegraphic 
of  different  characters,  according  to  the  requirements  of  the  place  ^temgence. 
which  receives  it  In  App.  VI.  will  be  found  a  list  of  the  stations 
which  are  furnished  with  drums,  in' accordance  with  circular  278 
of  the  Board  of  Trade  issued  in  December  1867  (App.  VII.). 
These  stations  are  101  in  xiumber,  and  are  situated  68  in 
England,  26  in  Scotland,  and  seven  in  Ireland.  All  the  stations 
have  been  established  and  are  carried  on  on  the  terms  laid  down 
in  the  circular,  excepting  the  dockyards,  which  are  of  course 
under  Admiralty  management.  The  messages  sent  consist  of  an 
order  to  hoist  the  drum,  accompanied  by  a  brief  explanation  of  the 
reasons  why  it  is  to  be  hoisted.  The  message  is  posted  up  at  many 
stations  as  soon  as  it  is  received,  for  the  public  to  read.  It  con- 
tinues in  force  for  36  hours  and  no  longer^  from  the  time  of  its 
receipt,  unless  modified  by  a  subsequent  telegram,  which  is  fre- 
quently sent,  either  when  the  danger  is  known  to  have  passed 
over,  or  when  there  are  signs  of  the  approach  of  another  storm. 

The  experimental  semaphores,  devised  by  Captain  Toynbee,  Weather 
for  the  purpose  of  conveying  to  shipping  intelligence  of  storms  ■«'»ap^o**fl- 
actually  blowing,  have  been  on  trial  since  March  1868,  but  no 
decided  conclusion  has  as  yet  been  arrived  at  with  reference  to 
their  use.  Two  of  them  are  erected  on  the  Trinity  hulk  at 
Blackwall,  by  the  kind  permission  of  the  Trinity  House  ;  one  at 
Liverpool,  by  the  assistance  of  the  Mersey  Dock  Board  and  the 
Royal  Mersey  Facht  Club,  and  one  at  North  Shields,  by  the 
assistance  of  the  corporation  of  that  town. 

In  addition  to  the  foregoing,  a  special  telegram  is  sent  to  the  Telegraphy  to 
Underwriters'  Association  of  Liverpool,  whenever  the  difference  ^*^**T*^  • 
between  any  two  barometrical  readings  taken  that  morning 
in  these  islands,  or  on  the  adjacent  French  coast,  exceeds  half 
sxk  inch.  The  message  consists  of  reports  of  the  atmospherical 
pressure  and  the  wind  at  three  or  four  stations.  By  this  means 
intelligence  of  the  general  conditions  of  weather  that  morning 
reaches  the  underwriters*  rooms  daily  before  1  o'clock,  as  long  as 
the  atmosphere  continues  in  a  disturbed  condition.  Half  the 
expense  of  transmission  of  these  telegrams  is  borne  by  the 
Association. 

The  system  of  telegraphy  of  storms  to  foreign  countries  is  not  Telegraphy  to 
uniform  in  its  character.     To  the  Marine  Ministry  in  Paris  the  *^®  Co'^^*'**'^*, 
same  messages  are  sent  as  to  our  own  south  coast  and  to  Jersey. 
Holland  and  Hamburg  receive  special  telegrams  similar  to  those 
which  are  sent  to  the  Underwiiters'  Association  of  Liverpool,  and 
just  described.   They  convey  the  amount  of  atmospherical  disturb- 

*  Tbeee  8t«tion«  are  Banff,  Buckie,  aod  OoUen  in  Sootland;  Cromer,  Hayle, 
Hull,  Grimflby,  Silloth,  and  Teignmouth  in  England  j  Carnaryon  and  Port  Dinorwio, 
in  Wales,  9jA  Bel^t  in  Ireland. 
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ance,  whenever  the  difference  of  readings  over  the  same  definite 
area  exceeds  0*8  inch.  The  authorities  at  Hamburg  hoist  a  drum 
at  that  port  and  at  Cuxhaven  whenever  a  telegram  is  received  from 
London.  These  stations  are  thus  precisely  similar  to  those  on 
our  own  coasts.  In  return  for  this  intelligence  immediate  inti- 
mation is  sent  to  London  from  France,  Holland,  and  Hamburgh 
by  the  meteorological  authorities  in  their  respective  countries, 
whenever  a  storm  strikes  any  part  of  their  coasts.*  The  aiTange- 
ments  for  telegraphy  of  storms  to  Italy  have  been  interrupted  by 
the  lamented  death  of  Professor  Matteucci  in  the  course  of  the 
year. 

The  system  of  telegraphy  o{  facts  bs  contrasted  with  prophecies 
has  thus  been  in  operation  for  a  year,  and  has  proved,  on  the 
whole,  eminently  successful.  It  is  evident  that  such  a  system  can 
avail  but  little  for  the  outlying  coasts  of  Ireland  and  Scotland, 
but  fortunately  these  shores  are  but  little  frequented  by  shipping. 

It  is  hoped  that  by  the  careful  study  of  weather  which  is  now 
carried  on  the  earliest  signs  of  approaching  disturbance  may  be 
more  thoroughly  known  and  recognized,  so  that  even  these  distant 
stations  may  be  benefited  by  the  system  as  at  present  organized. 
The  ports  on  the  east  coast  of  England  can  usually  be  warned 
of  a  storm  in  ample  time^  owing  to  the  general  tendency  of  storms 
to  advance  firom  the  westward.  As  regards  the  cautionary 
telegrams  sent  to  Hamburg  the  success  has  been  most  striking. 
Herr  von  Freeden,  director  of  the  Norddeutsche  Seewarte  at 
Hamburg,  to  whom  the  messages  are  sent,  statest  that — 

Up  to  the  end  of  December  37  telegrams  containing  intelligence  of 
actual  storms  or  strong  winds  were  received  at  Hamburg  from  the 
Meteorological  Omce  in  London.  In  19  cases  the  storm  came  in  the 
course  of  the  succeeding  night  or  next  day  ;  in  nine  cases  stiff  breezes 
followed  ;  in  six  cases  the  wind  remained  high,  and  in  three  cases  the 
wind  was  strong  before  the  telegram  arrived  ;  these  latter  were  easterly 
winds. 

The  whole  service  of  weather  telegraphy  is  exposed  to  a  serious 
weekly  interiniption  "from  being  necessarily  suspended  on  Sundaya 
Even  if  arrangements  for  the  receipt  of  telegrams  in  London  were 
made,  the  labour  would  be  almost  entirely  wasted,  owing  to  the 
non-attendance  of  the  telegraphic  offiisials  at  their  respective 
stations  during  the  greater  part  of  that  day.  The  institution  of 
a  regular  Sunday  service  would  necessarily  entail  the  attendance 
at  the  out-stations,  during  the  day,  of  the  telegraphist  and  the 
person  who  manages  the  signals,  and  would  therefore  involve 
large  additional  expenditure. 

The  arrangements  which  were  kindly  made  by  the  Comptroller 
General  of  Coast-Guard  in  January  1868,  for  the  supply  of  regular 
reports  of  storms  from  the  stations  under  his  superintendence,  on 


*  Prof.  Mohn,  director  of  the  Boyal  Meteorological  Institute  of  Norway,  has 
entered  into  similar  arrangements  since  January  1869. 
t  Jahres-Berieht  der  Norddeutschen  Seewarte  fur  das  Jalir  1868,  p.  14« 
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forms  devised  by  the  Board  of  Trade,*  were  in  operation  during 
the  greater  part  of  the  year.  The  object  of  these  reports  was  to 
aiford  additional  information  to  the  oiSce  with  reference  to  the 
weather  experienced  on  the  coast,  and  thus  to  show  in  how  far 
the  Daily  Weather  Eeports  gave  a  fair  representation  of  it,  and 
consequently  to  what  extent  the  Telegraphic  Weather  Intelli- 
gence rested  on  trustworthy  information.  These  reports  were 
carefully  examined  for  a  long  period,  when  it  was  found  that 
their  object  would  be  fulfilled  without  taxing  the  time  of  the 
coast-guard  so  heavily,  by  the  records  furnished  by  the  self- 
recording  observatories,  by  that  time  in  full  operation.  Accord- 
ingly, at  the  request  of  the  Committee,  these  reports  were 
discontinued  from  most  of  the  stations,  the  exceptions  being  a 
few  selected  posts  on  exposed  parts  of  the  Atlantic  coast. 

The  study  of  weather  has  been  systematically  carried  on  Study  of 
daring  the  year.  A  chart  is  drawn  every  day,  on  which  the  ""^^ather 
data  furnished  by  the  telegraphic  reports  are  entered.  These  are 
afterwards  discussed  according  to  definite  rules,  which  have 
already  begun  to  yield  satisfactory  results,t  A  large  number  of 
these  weather  charts  has  by  this  time  been  accumulated,  and 
from  the  great  ease  with  which  such  graphical  representations  of 
the  phenomena  of  difierent  storms  can  be  compared  with  each 
other,  facilities  are  afforded  for  the  recognition  of  the  recurrence 
of  previously  experienced  types  of  weather.  Thus,  for  instancy 
the  severe  southerly  storm  of  January  24,  1868,  which  caused  so 
much  damage  in  Edinburgh,  formed  part  of  a  remarkable  series 
of  atmospherical  disturbances  and  successive  storms.  In  Decem- 
ber last,  conditions  of  barometrical  pressure  and  vidnd  similar  to 
those  which  had  been  the  precursors  of  the  storm  in  January 
were  noticed,  and  they  were  followed  by  a  southerly  storm  of 
nearly  equal  violence  to  that  felt  11  months  previously.  In  &ct 
the  similarity  of  weather  extended  over  a  period  of  10  successive 
days  in  the  two  cases.  Similar  instances,  though  not  so  striking, 
have  appeared,  and  in  the  direction  of  this  inquiry  it  may  fairly 
be  hoped  that  solid  progress  may  ultimately  be  made  towards 
the  interpretation  of  our  weather  and  its  most  important 
changes. 

The  issue  to  the  public  of  a  lithographed  copy  of  the  Daily  Proposed 
Weather  Chart,  similar  to  the  "  Bulletin  International,"  which  publication  of 
is  published  daily  by  the  Observatoire  Imperial  in  Paris,  has  ^^^  ^^f^' 
been  frequently  proposed,  but  the  Committee  have  not  considered 
it  advisable  to  enter  on  an  undertaking  which  must  necessarily 
be  a  very  costly  one  (to  the  extent  of  at  least  360i.  per  annum), 
when  it  did  not  seem  probable  that  the  sale  of  the  publication 
would  nearly  cover  the  expense  of  its  production. 

Among  the  lines  of  investigation  which  have  been  of  late  pro- 
posed with  reference  to  the  study  of  weather,  has  been  the 
principle  that  the  direction  and  force  of  the  wind  are  related  to 

♦  Fonn  Wr.  37,  App.  Vm. 
t  Vide  also  page  21, 
24023.  n 
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Bays  Ballot's  the  distribution  of  atmospherical  pressure  at  the  earth's  sur&ce 
law.  much  more  closely  than  to  its  actusd  amount  at  any  one  station. 

This  view  has  long  been  held  by  Dr.  Buys  Ballot^the  director  of  the 
Boyal  Meteorological  Institute  at  Utrecht,  and  he  has  propounded 
a  rule  for  foretelling  the  probable  direction  of  the  wind  on  any 
day,  which  may  thus  be  stated : — ''  If  any  morning  there  be  a  diffe- 
''  renoe  of  barometrical  readings  between  two  adjacent  stations^ 
"  the  direction  of  the  wind  which  will  blow  at  these  stations 
''  during  the  day  will  be  nearly  perpendicular  to  the  line  joining 
"  the  stations,  and  will  have  the  plaice  where  the  reading  is  lowest 
"  on  its  left-hand  side." 

In  order  to  test  the  truth  of  this  rule,  and  its  applicability  to 
our  own  weather  reports^  Mr.  Scott  has  investigated  these  latter 
for  a  period  of  nine  months,  and  has  submitted  a  report  on  the 
subject  to  the  Committee,  which  they  have  allowed  to  be  printed 
for  private  circulation.* 

The  general  results  to  which  this  inquiry  has  led  may  be  thus 
stated : — 

The  storms  which  were  experienced  during  the  entire  period 
were  all  examined  with  reference  to  the  total  amount  of  difference 
between  the  barometrical  readings  taken  on  each  day  in  these 
islands,  or  on  that  part  of  the  coast  of  the  continent  which 
is  comprised  between  Rochefort  and  the  Helder,  and  from  this 
examination  it  appeared  that  "  if  we  notice  on  any  morning  a 
"  difference  of  0  •  60  in.  between  any  two  stations,  the  chance  is 
''7:3  that  there  will  be  a  storm  within  the  succeeding  24  hour& 
"  On  the  other  hand,  the  chance  is  9  :  1  that  any  storm  which  sets 
''  in  will  be  preceded  by  unmistakable  signs  of  its  approach, 
"  although  the  barometrical  difference  of  readings  may  not  amount 
*'  to  0-60  in.  at  8  a.m." 

As  regards  the  precise  localities  where  the  strong  winds  are 
felt  a  more  minute  investigation  is  required.  For  this  purpose 
the  difference  between  the  barometrical  readings  at  the  principal 
stations  has  been  taken  daily  and  calculated  as  a  gradient  f  for 
the  distance  between  the  stations.  The  winds  experienced  in  the 
district  adjoining  the  stations  have  then  been  compared  with  the 
gradients  of  the  morning  immediately  preceding  the  time  of  their 
occurrence,  both  as  regards  direction  and  force. 

It  is  found  that  as  regards  di/recbwri  90  per  cent,  of  the  strong 
winds  experienced  were  correctly  foretold  in  accordance  with  the 
law  above  quoted,  while  as  regards /oro6,  on  the  assumption  that 
a  gradient  of  0*12  in.  per  100  miles  indicated  a  gale,  the  per- 
centage of  fulfflment  amounted  to  60.  The  success  was  greatest 
with  equatorial  winds.  These  conclusions  are  very  encouraging 
as  general  results,  inasmuch  as  they  afford  a  very  strong  corrobo- 
ration of  the  value  of  the  law  as  the  foundation  of  a  practical 
principle  for  the  issue  of  cautionary  telegrams. 

*  BeiK>rt  of  an  Inqoirj  into  the  Connexion  between  Strong  Winds  and  Barometrical 
Differences, 
t  A  tenn  firRt  suggested  by  Mr.  Thomas  SteyetiMm,  C.E. 
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The  Committee  have  had  imder  ooiuiideration  the  question  of  Proposed  issae 
supplying  telegraphic  intelligence  of  barometrical  disturbances  to  ^^^^^'J?^^®*^® 
oollieries,  inasmuch  as  sudden  variations  of  atmospherical  pres- 
sure necessarily  affect  the  ventilation  of  the  mines.  With  this 
view  they  have  consulted  several  gentlemen  of  great  experience 
in  the  working  of  oollierie&  The  replies  which  they  have  hitherto 
received  have  been  on  the  whole  adverse  to  the  organization  of  a 
system  of  colliery  warnings^  so  that  no  scheme  for  the  purpose  has 
been  adopted.  At  the  same  time  intelligence  has  been  sent  regu- 
larly to  ca*tain  collieries  the  proprietors  of  which  have  made 
special  application  for  it. 

In  order  to  diffuse  among  our  coasting  and  fishing  population  issne  of  fishery 
a  knowledge  of  the  nature  and  use  of  the  barometer,  the  Meteoro-  jj^"^^"  ^^ 
logical  Department  of  the  Board  of  Trade,  at  Admiral  FitzRoy's 
suggestion,  issued  barometers  of  a  large  size  and  a  peculiar  con- 
struction, called  fishery  barometers,  on  loan  to  several  small  ports 
and  fishing  stations  round  the  coast*  The  number  of  these  in- 
struments which  have  been  thus  distributed  is  very  considerable, 
amounting  to  106,  of  which  67  are  in  England,  88  in  Scotland, 
and  17  in  Ireland  (Appendix  IX.).  The  Committee  have  con- 
tinued to  lend  these  instruments  whenever  the  applicants  seemed 
to  have  a  fair  claim  for  such  assistance.  As  regards  the  issue 
to  Scotch  stations,  the  office  is  fortunate  enough  to  possess,  in 
the  Board  of  Fisheries,  advisers  thoroughly  acquainted  with 
the  wants  of  the  fishermen  of  their  own  country,  and  it  con- 
sequently is  guided  by  their  opinion  as  to  its  decision  in  each 
case.  Mr.  Primrose,  the  secretary  to  the  board,  spares  no  pains 
to  arrive  at  a  correct  conclusion  in  each  case  which  is  referred 
to  him. 

The  chief  point  looked  to  in  granting  the  loan  of  an  instru- 
ment is  the  existence  at  the  place  of  a  considerable  population 
living  by  fishing,  but  yet  not  wealthy  enough  to  be  able  to 
purchase  a  barometer.  In  several  cases  the  Committee  have 
succeeded  in  inducing  the  landlord  of  the  place  to  procure  such 
an  instrument  for  the  use  of  his  tenants. 

A  new  edition  of  the  Fishery  Barometer  Manual,  written  by  Barometer 
Admiral  FitzRoy,  was  called  for  in  the  course  of  the  year,  and  the  Manual. 
Conmiittee  ordered  the  work  to  be  rewritten,  so  as  to  contain  a 
notice  of  the  latest  trustworthy  results  which  have  been  arrived 
at  in  the  science.    This  has  accordingly  been  done,  and  the  book 
was  ready  for  publication  at  the  end  of  the  year.t 

It  will  thus  be  seen  that  in  this  branch  of  the  Committee's  Summary. 
operations  the  chief  features  of  the  system  of  weather  warnings 
instituted  by  Admiral  FitzBoy,  with  the  exception  of  those 


*  The  National  life  Boat  Institution  has  also  ibsued  a  lar^e  number  o  toj^Ww 
utftnuneBts. 

t  Coast  or  Fisheir  Barometer  Manual.  Board  of  Trade,  1869.  Compiled  under 
the  direction  of  the  Meteorological  Committee,  by  Robert  H.  Scott,  M.A.  London : 
Potter,  1869.    Price  6rf. 
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directly  connected  with  the  'prophecy  of  weather,  have  been 
resumed  and  are  now  in  full  operation. 

The  preparation  of  the  daily  weather  report  occupies  about  the 
entire  time  of  one  clerk  daily,  and  the  discussions  and  investi- 
gations therewith  connected  give  full  employment  to  another. 
In  order  to  accelerate  the  discussion  of  the  telegrams  when  they 
come  in,  and  at  the  same  time  to  provide  against  a  possible 
interruption  of  the  service,  owing  to  illness  of  those  specially 
engaged  on  it,  it  has  been  arranged  that  each  junior  clerk  in  the 
office  should  in  turn  give  assistance  for  one  hour  in  the  morning 
in  the  preparation  of  the  weather  report,  and  thus  gain  the 
necessary  experience  in  dealing  with  the  Telegraphic  Reporting 
Code. 

It  is  hoped  that  during  next  year  the  service  of  an  additional 
clerk  can  be  afforded  for  the  study  of  weather,  connected  so 
intimately  as  it  is  with  the  operations  of  the  third  branch  of  the 
office. 

III.— Land  Meteorology  of  the  British  Islands, 

It  will  be  i*emembered  that  in  the  last  Report  it  was  stated 
that  three  of  the  observatories  established  by  the  Committee, 
those  at  Kew,  Stonyhutst,  and  Glasgow,  were  at  work  before  the 
end  of  the  year  1867.  Within  seven  months  after  that  time  the 
four  remaining  stations  had  commenced  their  operations.  The 
latest  of  these  in  point  of  date  was  Valencia,  owing  to  the  una- 
voidable necessity  of  ciirrying  out  considerable  alterations  in 
the  house  selected  as  the  observatory,  in  order  to  fit  it  for  the 
reception  of  the  instrumenta  All  these  observatories  were 
inspected  by  Mr.  Stewart  in  the  course  of  the  year. 

The  following  is  a  list  of  the  stations  : 


• 

Height  of 

Obsenratory. 

Superintended  by 

Latitude 

N. 

tST^. 

Barocrraph 

Cistern 

above  Sea 

Level. 

Beoorda 
Ck)mmenced. 

o       / 

o      / 

Ft. 

Aberdeen     - 

D.  Thomson,  M.  A.,  Professor 
of  Natural  Philosophy. 

57     8 

2     5 

88-5 

April 

Glasgow      - 

R.    Grant,    LL.D.,  F.R.S., 
Professor    of     Practical 
Astronomy. 

55  51 

4  16 

184 

January. 

Armagh 

Rev.  T.  Romney  Robmson, 
D.D.,  F.R.S.,  Astronomer. 

54  22 

6  89 

207*3 

May. 

Valencia 

Rev.  Thos.  Kerr - 

51  54 

10  25 

23'0 

August 

Stonyhurst  - 

Council       of      Stonyhurst 

College. 
Kew  Committee  of  British 

53  50 

2  25 

860-7 

January. 

Kew   - 

51  29 

0  18 

84 

January. 

Association. 

Falmouth     - 

Royal  Cornwall  Polytechnic 
Society. 

50     9 

5     4 

210*8 

March. 

It  -wm 

be  seen  that  they  ar< 

3  distril 

buted 

over  th 

e  British 

Islands  as  uniformly  as  was  compatible  with  the  adoption,  as  far 
as  was  practicable,  of  establishments  already  in  existence,  so  as 
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to  ensore  efficient  scientific  superintendence.  It  is  very  much  to 
be  regretted  that  the  necessity  of  curtailing  their  operations, 
imposed  on  them  by  the  wish  of  the  Treasury  contained  in  their 
letter  of  AprillOth,  1867  (Report,  p. 25), has  compelled  the  Com- 
mittee to  abandon  the  idea  of  establishing  an  eighth  observatory 
in  the  extreme  north  of  Scotland,  as  much  light  would  doubtless 
be  thrown  on  meteorolgy  generally  and  on  the  history  of  British 
weather  in  particular  by  records  obtained  from  so  distant  a 
station. 

A  considerable  time  has  been  required  to  get  the  whole  system  Perfecting  of 
into  working  order.  This  could  not  well  be  otherwise  with  P?^™^**^'^ 
instruments  of  such  delicacy  and  with  so  novel  a  scheme  of  *^°' 
observation.  The  causes  of  possible  error  which  speedily  showed 
themselves  were  very  various,  and  accordingly  the  Kew  Com- 
mittee of  the  British  Association  were  requested  to  turn  their 
attention  to  the  best  means  of  ensuring  accuracy  in  the  numerical 
values  obtained  from  the  records  furnished  by  the  instruments. 
The  suggestions  made  by  that  body  have  been  adopted  by  the 
Meteorological  Committee,  and  they  compose  Part  II.  of  this 
Report  These  suggestions  refer,  not  solely  to  the  tabulations, 
but  also  to  the  entire  organization  of  the  system,  so  as  to  ensure 
complete  regularity  in  carrying  it  out.  The  operations  referred 
to  are  conducted  in  the  first  instance  at  the  several  observatories, 
and  subsequently  at  Kew,  imder  Mr.  Stewart's  personal  superin- 
tendence. It  will  be  seen  from  the  calendar  (Appendix  No.  XII.) 
that  the  records  and  tabulations  are  sent  to  Kew  weekly,  and 
reach  the  office  in  London,  where  they  are  discussed,  monthly. 
It  is  therefore  scarcely  necessary  to  say  that  information  from  the 
observatories  cannot  at  present  be  used  in  the  preparation  of  the 
daily  weather  report. 

In  the  month  of  Jidy  the  Committee  began  to  consider  the  Proposed  pub- 
question  of  reproducing  the  instrumental  records  with  a  view  to  location  of 
their  publication.  The  expense  of  photolithography  was  found  ^^^ 
to  be  serious,  so  that  it  was  resolved  to  have  tracings  of  the 
curves  made  in  the  office,  which  were  subsequently  transferred 
to  stone  by  the  anastatic  process.  The  observatories  from  whence 
materials  for  the  purpose  were  available  at  this  early  period  were 
Kew,  Stonyhurst,  and  Glasgow ;  and  for  these  stations  the  entire 
records  for  a  space  of  13  days  in  January  were  lithographed  as  a 
specimen,  and  a  limited  number  of  copies  were  distributed  to 
meteorologists  in  order  to  collect  opinions  as  to  a  future  similar 
publication.  The  further  consideration  of  the  question  was  then 
postponed  until  the  autumn,  when  the  Committee  resolved  to 
reproduce  another  series  of  curves  similar  to  the  previous  issue 
and  to  ask  for  suggestions  as  to  their  discussion.  The  period 
selected  was  the  latter  part  of  November,  for  which  time  the 
records  were  nearly  complete.* 

The  Committee  have  also  directed  the  attention  of  their  staff  Weather  study. 

*  The  curves  were  issued  in  March  1869,  and  very  valuable  opinions  as  to  the 
probable  utility  and  the  form  and  character  of  the  proposed  publication  were  received 
firom  the  gentlemen  to  whom  the  impressions  were  sent. 
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to  the  utilisation  of  the  work  of  the  observatories  for  the  purposes 
of  weather  study.  This  subject  is  one  of  extreme  difficulty 
owing  to  its  absolute  novelty.  The  preliminary  trials  which 
have  been  made  have  sufficed  to  show  that  while  the  continuity 
of  the  instrumental  performances  leaves  little  to  be  desired,  the 
effect  of  local  situation  on  the  phenomena  which  present  them- 
selves for  registration  is  very  complicated,  so  that  a  much  more 
extensive  experience  will  be  requisite  before  much  progress  can 
be  made.  This  is  most  especially  the  case  with  the  anemograms. 
It  is  found  that  coast  stations,  such  as  Valencia  and  Falmouth, 
i^gister  much  higher  velocities  of  wind  than  those  situated 
inland,  like  Kew  and  Stonyhurst.  The  records  are,  however, 
used,  in  connexion  with  the  issue  of  telegraphic  weather  intelli- 
gence, in  order  to  trace  the  course  of  the  various  storms  felt  on 
our  coasts. 
Calculation  of  The  Calculation  of  numerical  results  from  the  tabulations 
mean  results,  forms  another  most  important  department  of  the  activity  of  the 
office.  This  subject  has  naturally  been  productive  of  a  great 
deal  of  discussion,  most  of  which  has  taken  place  since  the 
beginning  of  the  year  1869.* 

It  will  thus  be  seen  that  the  conversion  of  the  continuous 
records  furnished  by  their  instruments  into  the  form  of  mean 
numerical  results,  at  once  satisfactory  to  science  and  practically 
useful  to  the  public,  has  been  a  subject  which  has  throughout 
engaged  the  most  earnest  attention  of  the  Committee. 

Expenditure. 

Deficit  in  year       On  closing  their  accounts  for  the  financial  year  1867-8  the 

1 867.  Committee  found  that  their  expenditure  had  ^sxoeeded  the  amount 

of  the  Parliamentary  grant  by  about  6002.,  as  intimated  in  the 

note  appended  to  page  26  of  their  Report.    The  reasons  of  this 

inadequacy  of  the  funds  to  meet  the  expenses  during  the  first 

year  were  fully  set  forth  in  that  Report,  and  it  is  now  unnecessary 

to  recapitulate  them. 

Present  finan-        The  amount  of  the  vote  for  the  year  1 868-9  was  10,0002.,  and 

cial  position  o^  as  will  be  sccn  fix)m  the  balance  sheet  (App.  I.)  this  sum  has 

"^^^-  received  a  slight  increase  from  other  sources,  such  as  repayments 

for  the  supply   of    weather  reports,  for  instruments  sold  to 

observers,  and  for  a  self-recording  barograph  and  thermograph 

*  In  Appendix  X.  will  be  found  specimens  of  tables  which  are  now  being  calcu- 
lated from  the  barograms  and  the  dry  and  wet  bnlb  thermograms.  Hie  mode  of  dis- 
cussion of  the  anemograms  has  not  yet  been  definitely  settled.  In  fact,  the  entire 
question  of  the  numerical  discussion  of  the  observations  is  still  under  consideration. 

Table  I.  gives  the  monthly  means  of  pressure  and  temperature,  and  the  absolute 
maxima  and  minima  of  each  element  with  their  respective  dates ;  and  in  addition  the 
monthly  means  of  vapour  tension  and  of  dry  air  pressure. 

Table  11.  gives  the  five-day  means  of  the  readings  of  the  barograms  and  the  dry 
and  wet  bulb  thermograms.  A  necessary  addition  to  these  tables  will  be  a  table  of 
the  periodic  corrections  for  the  different  elements. 

In  addition  to  the  foregoing,  the  entire  results  bearing  on  pressure,  temperature, 
and  humidity,  at  Kew  observatory,  for  the  year  1868,  have  been  discussed ;  and 
considerable  progress  has  been  made  in  obtaining  similar  information  regarding 
Stonyhurst. 
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disposed  of  to  the  India  Office.  These  several  additions  have 
raised  the  debit  side  of  the  accounts  to  a  total  of  10,259^.  58.  2d. 
As  regards  the  credit  side  the  Committee  by  most  careful  economy 
have  succeeded  in  confining  the  expenditm*e  for  the  year  to  some- 
what less  than  9,000Z.,  including  in  that  sum  the  amount  of 
iOOl.  for  expenses  connected  with  telegraphy,  &c.,  during  the 
month  of  March,  of  which  the  accoimts  had  not  been  presented 
before  the  dose  of  the  financial  year.  Accordingly  the  Com- 
mittee find  themselves  in  a  position  to  defi'ay  the  sadden  demand 
made  on  them  for  the  expense  of  fitting  up  and  furnishing 
a  new  office^  as  they,  before  the  close  of  the  year,  have  change  of 
received  an  intimation  fixjm  Her  Majesty's  Office  of  Works  to  o^^^c. 
the  efiect  that  it  will  no  longer  be  possible  for  them  to  enjoy 
the  possession  of  the  rooms  at  No.  1,  Parliament  Street,  so  long 
occupied,  rent-free,  by  the  Meteorological  Department.  They 
are  therefore  compelled  to  seek  for  accommodation  elsewhere, 
and  as  they  possess  no  furniture,  will  be  obliged  to  incur 
considerable  expense  in  procuring  fitments,  &a,  sufficient  for  their 
stores  of  documents  and  of  instruments,  and  for  their  staff  of 
clerks.* 

The  Committee  are  glad  to  be  able  to  report  that  they  find  Employinent 
themselves  in  a  position  which  justifies  their  developing   the  ^f^^f  ^^"^^^ 
operations  of  the  office  more  fully.     The  most  urgent  need  in  ^ 
this  direction,  as  already  urged  in  last  year  s  report,   is  the 
employment  of  additional  clerks  so  as  to  accelerate  the  progress 
of  the  work  in  the  Marine  Branch,  and  to  cope  with  the  materials 
for  discussion  now  coming  in  from  the  land  observatories.    This 
item  will  be  the  most  important  extension  of  the  scheme  of  the 
office  dturing  the  year  1869.    For  this  purpose  they  contemplated 
last  year  (Report,  p.  26)  an  ultimate  application  to  the  Treasury 
for  a  moderate  increase  of  funds,  a  step  which  fortunately  does 
not  seem  necessary  for  this  year.    The  appointments  alluded  to 
will  be  all  of  a  temporary  nature,  so  as  to  be  immediately  termi- 
nable should  the  funds  at  the  disposal  of  the  Committee  not 
allow  of  their  continuance. 

The  Committee  may  finally  venture  to  express  the  hope  that 
by  means  of  great  watchfulness  in  the  fijiancial  management  of 
the  office  they  may  be  able,  now  that  the  preliminary  expenditure 
has  been  definyed,  to  carry  on  their  operations,  idthough  on  a 
more  extended  scale  than  heretofore,  for  the  sum  of  10,0002. 
during  the  ensuing  finanmal  year,  notwithstanding  the  serious 
addition  to  their  annual  liabilities  which  has  been  caused  by  their 
being  made  chargeable  with  so  large  an  amount  for  rent  and 
office  expenses. 

*  On  June  Ist  the  office  vas  remoTed  to  its  new  apartments.  No.  116,  Victoria 
Street  The  rent  of  these  rooms,  with  the  expenses  of  fire,  Ught,  attendance,  &c., 
will  amount  to  about  500/.  a  year. 
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Stjmmabt. 

It  will  have  been  seen  from  the  foregoing  pages  that  during 
the  year  the  progress  made  in  the  several  departments  of  the 
work  carried  on  under  the  Committee's  superintendence  has 
been  as  follows : — 

I.  Ocean  Meteorology, — The  systematic  extraction  of  informa- 
tion from  the  registers  for  the  investigation  of  the  meteorology 
of  the  Equatorial  portion  of  the  Atlantic  Ocean  has  gone  on  at  a 
steady  rate,  and  the  Committee  have  been  able  at  the  dose  of 
the  year  to  employ  additional  assistance  to  accelerate  this  work. 
Various  investigations  found  in  an  unfinished  condition  when  the 
Committee  took  charge  of  the  office  have  been  re-commenced  as 
extra  work.  Sotoe  of  these  have  been  completed  and  furnished  to 
the  Admiralty  for  embodiment  in  their  series  of  pilot  charts ;  others 
have  been  prepared  for  publication  by  the  office,  such  as  the 
cliarts  of  sea  surface  temperature  for  the  South  Atlantic  Ocean. 

The  issue  of  instruments  on  loan  to  observers  of  known  accu- 
racy has  been  continued,  and  the  character  of  the  registers  received 
h{is  materially  improved.  Inquiry  has  been  made  into  the 
present  disposal  of  the  large  stock  of  instruments  out  on  loau, 
and  by  this  means  many  have  been  recovered  for  the  use  of  the 
office. 

II.  Telegraphic  Weather  Intelligence. — No  very  material  change 
has  been  made  in  the  home  reporting  stations  during  the  year, 
but  the  French  naval  authorities  have  added  three  to  the  num- 
ber of  foreign  stations  reporting  to  the  office  in  London,  thus 
rendering  the  intelligence  sent  every  day  much  more  complete  and 
satisfactory.  The  system  of  issue  of  telegrams  conveying  the  /ac< 
of  an  atmospherical  disturbance  to  the  coast  has  been  set  in  activity 
during  the  year,  and  intelligence  is  sent  to  101  stations  on  our 
own  ^ores  and  to  the  adjacent  coasts  of  the  continent. 

A  systematic  study  of  British  weather,  and  especially  of  storms, 
has  been  commenced,  which  has  begun  to  lead  to  satis&ctoiy  results. 
The  materials  for  this  have  been  the  daily  telegraphic  weather 
reports,  and  returns  from  the  coast-guard  stations ;  for  these  latter 
will  in  ^tm*e  be  substituted  the  continuous  records  from  the  self- 
registering  instruments  at  the  observatories. 

The  issue  of  fishery  barometers  on  loan  to  small  ports  and 
harbours  has  been  continued,  and  a  new  edition  of  the  Fishery 
Barometer  Manual  has  been  published. 

III.  Land  Meteorology  oftheBritish  Islands, — The  seven  obser- 
vatories were  all  in  operation  by  the  end  of  July,  The  utiliza- 
tion of  the  materiak  furnished  by  these  establishments  has 
formed  the  subject  of  most  careful  deliberation.  Specimens  of 
proposed  forms  of  publication  of  the  actual  barograms,  thermo- 
grams, and  anemograms  have  been  lithographed  and  distributed 
to  meteorologists  in  order  to  elicit  suggestions  as  to  their  dis- 
cussion. The  calculation  of  meteorological  mean  results  from  the 
tabulations  ha.s  been  commenced^  and  specimen  tables  for  certain 
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of  the  elements  are  appended  to  this  Beport  (Appendix  X.). 
The  attention  of  the  Committee  of  the  Kew  Observatory  has  been 
drawn  in  a  special  manner  to  the  regulation  of  the  processes  of 
observation^  and  the  perfecting  of  the  mode  of  tabulation  of  the 
numerical  values  of  the  records.  It  is  hoped  that  by  attention  to 
the  rules  proposed  by  them,  which  form  Part  II.  of  this  Eeport, 
the  entire  system  will  be  carried  on  so  as  to  be  completely 
successful. 

The  relations  of  the  oflEice  in  London  to  the  observatory  of  the 
British  Association  at  Kew  have  been  most  satis£ictory,  the  co- 
operation of  that  institution  in  the  work  has  been  most  freely 
given,  and  the  records  from  all  the  observatories  are  sent  in  from 
Kew  to  the  central  office  in  a  state  fit  for  immediate  discussion. 

Fma/ndal — The  expenditure  of  the  past  year  has  been  within 
the  income,  so  that  the  Committee  have  been  enabled  to  meet  the 
heavy  expense  of  removal  to  and  furnishing  a  new  office,  imposed 
on  them  by  the  necessity  of  vacating  their  rooms  in  Parliament 
Street.  They  are  also  in  a  position  to  engage  additional  assistance 
in  the  office  so  as  to  make  more  rapid  progress  in  the  important 
and  extensive  work  they  have  undeitaken.  In  Appendix  XI. 
will  be  found  a  list  of  the  present  staff  of  officials,  and  of  their 
several  occupations. 
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PART  II. 

A  Desciuption  of  the  Meaks  adopted  by  the  M£T£Orological 
Ck)]OfiTT£E  for  ensuring  Accuracy  in  the  N  omebical  Values 
obtained  from  their  SELF-RBCOBDiNa  Instruments. 


Method  of  ex-  In  the  first  Report  of  this  Committee  the  principles  of  con- 
aminiog  obser-  struction  of  their  self-recording  instruments  were  fully  described, 
Ta  ory  reco  .  ^^ ^  enough  was  Said  to  render  it  probable  that  good  results 
Avould  be  obtained ;  but  the  final  method  of  tabulating  from  the 
traces  of  these  instruments  was  not  then  decided  on,  nor  had  any 
scheme  been  devised  for  ensuring  accuracy  in  the  tabulated 
numerical  values. 

The  labours  of  the  Committee  in  this  department  have  been 
materially  aided  by  suggestions  from  the  superintending  Com- 
mittee of  the  central  (Eew)  observatory,  and  also  from  the 
Directors  of  the  various  outlying  observatories,  and  as  a  result 
the  Committee  are  now  satisfied  that  the  process  of  examination 
to  which  the  tabulated  values  are  subjected  before  reaching  the 
central  office  is  such  as  to  afford  a  satisfactory  guarantee  of 
accuracy. 

It  may  be  a  fitting  sequel  to  the  description  of  these  instru- 
ments (already  given),  to  give  here  an  account  of  the  method 
adopted  for  ensuring  accuracy  in  the  results  which  they  afford. 

In  the  first  place,  the  nature  of  the  various  instrumental  errors 
and  the  best  method  of  avoiding  these  may  with  propriety  be 
described,  and  in  the  next  place  it  may  be  desirable  to  give  in 
detail  the  code  of  regulations  adopted  by  the  Committee  for  the 
guidance  of  their  various  observatories. 

Barograph. 
Cauaes  of  error      The  values  of  atmospheric  pressure  derived  from  this  instrument 
Sb^^oo?^     are  liable  to  have  their  accuracy  affected  by  three  causes : — 
(1.)  By  an  imperfect  temperature  compensation. 
(2.)  By  a  sluggish  action  of  the  mercury  in  the  barograph 

tube. 
(3.)  By  imperfection  in  the  system  of  recording  and  tabulating. 

Temperature  Temperature  Compensation. — The  method  by  which  the  baro- 
compensation.  graphs  are  compensated  for  temperature  has  been  described  in 
the  Beport  of  the  Meteorological  Committee  for  the  year  1867. 
The  precise  position  of  the  fulcrum  of  the  glass  rod  was  determined 
by  means  of  some  preliminary  experiments  made  at  Kew  upon 
the  first  barograph.  These  experiments  consisted  in  subjecting 
the  instrument  to  a  very  considerable  range  of  temperature 
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ariijScially  produced^  while  firequent  comparisons  of  its  indications  Causes  of  error 
with  those  of  a  standard  barometer  gave  the  means  of  determining  ^  baropraph 
approximately  what  ought  to  be  the  position  of  the  fiilcnim.     It  **^  ***®°*' 
may  be  presumed  that  the  determination  thus  arrived  at  cannot 
be  wrong  more  than  one-tenth  of  the  whole,  and  assuming  this  to 
be  the  case,  the  next  point  is  to  find  what  is  the  actual  daily 
temperature  range  at  the  various  observatories. 

The  following  table  exhibits  both  the  mean  and  the  maximum 
daily  range  for  each  month  for  each  of  the  seven  observatories  up 
to  the  end  of  1868.  In  all  these,  with  the  exception  of  Stonyhurst, 
a  night  observation  is  made  of  the  temperature  of  the  barograph 
at  10  o'clock,  but  the  result  wiU  show  that  in  Stonyhurst  such 
an  observation  is  unnecessary.  It  ought  here  to  be  borne  in  mind 
that  from  the  system  adopted  in  these  instruments,  namely,  con- 
stant reference  each  day  to  a  standard,  it  is  only  the  daily  range 
of  temperature  that  we  have  to  consider. 

From  the  results  of  this  table  it  would  appear  that  assuming 
the  temperature  adjustment  to  be  one-teuth  wrong,  the  greatest 
error  introduced  firom  this  cause  into  any  of  the  observations 
during  the  year  1868  would  be  about  0*0024  in.,  while  the  mean 
monthly  error  would  be  unappreciable  in  all  cases. 

We  may  therefore  with  confidence  presume  that  in  these 
barographs  the  method  of  tabulation  exemplified  in  the  Report 
for  1867  and  now  practised  is  sufficiently  accurate  to  obviate  all 
effects  of  changes  of  temperature,  and  that  it  is  unnecessary  to 
resort  to  that  more  complicated  but  perfect  system  of  reduction 
alluded  to  in  the  same  Report,  by  which  the  influence  of  tempera- 
ture may  be  completely  eliminated.  The  near  correspondence 
between  the  simultaneous  standard  and  barograph  readings,  as 
exhibited  in  page  32  of  this  Report,  is  another  proof  that  the 
temperature  correction  is  practically  perfect. 

Sluggishaeos  of  Mercury, — As  the  barograph  tube  is  always  in  Sluggishness  of 
perfect  repose,  and  the  adhesion  of  the  mercury  to  the  glass  is  ™«'^"^' 
not  counteracted  by  tapping  or  moving  the  tube,  it  is  desirable 
to  test  the  results  obtained  in  order  to  see  if  the  influence  of 
adhesion  causes  a  perceptible  sluggishness  of  the  mercury.  The 
standard  barometers,  to  which  in  all  cases  the  barographs  are 
referred  are  on  the  other  hand  subject  to  motion,  and  are  probably 
sufliciently  moved  in  the  operation  of  reading  to  counteract  any 
sluggishness  of  the  mercury. 

Now,  four  or  five  times  each  day,  while  the  light  is  cut  off  fi'om 
the  recording  cylinder  of  the  barograph  by  the  clock  arrange- 
ment, the  standard  barometer  is  read.  We  can  thus  compare 
these  'Standard  readings  with  the  simultaneous  measurements  of 
the  barograms,  these  latter  being  of  course  properly  tabulated, 
converted  into  true  inches,  and  the  residual  correction  applied 
as  described  in  the  Report  of  the  Meteorological  Committee  for 
1867. 

Should  there  be  any  sluggishness  in  the  mercury  of  the  bcu'o- 
giraph  we  might  expect  to  discover  it  by  means  of  this  comparison 
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•  for  in  such  a  case  the  barograph  would  lag  behind,  and  thus  read 
too  low  with  a  rising  and  too  high  with  a  £Etlling  barometer. 

If  thei-efore  we  presume  that  the  standard  barometer  is  free  Causes  of  error 
from  sluggishness,  and  denote  its  readings  by  S,  and  those  of  l^i.'TJf^^^ 
the  barograph  by  B,  then  S  —  B  ought  in  the  case  of  sluggishness 
of  the  barograph  to  be  positive  for  a  rising  and  negative  for  a 
falling  barometer. 

Several  months'  observations  have  been  discussed  in  this 
manner  for  each  of  the  observatories,  and  the  result  is  exhibited 
in  the  following  table : — 


Namoof 
Observatoiy. 

Months  used. 

S  -  B  (Barometer 
nsiiig). 

S-B  (Barometer 
ftiUing). 

In. 

In. 

Aberdeen       - 

July  to  December     - 

+  0-00033 

-0'00028 

Annagh 

September  to  December    - 

+  0-00045 

-0-00082 

Falmouth 

August  to  December 

+  0-00006 

-0-00020 

Glasgow 

July  to  December     - 

+  0-00027 

-000025 

Kew      -        .       . 

January  to  June 

+  0-00027 

-0-00019 

Stonyhunt     • 

January  to  June 

-0-00042 

+  0-00058 

Valencia 

August  to  November 

+  0-00005 

+  0-00015 

From  this  table  we  see  how  inappreciable  in  all  the  obser- 
vatories is  the  retardation  of  the  barograph  barometer  as  com- 
pared with  the  standard,  while  in  Stonyhurst  the  standard  even 
appears  to  be  a  trifle  more  retarded  than  the  barograph  barometer. 

Errors  of  recording  amd  tdbvZati/ng. — Under  this  head  we 
may  include,  (A.)  errors  of  adjustment  and  attachment  of  paper  ; 
(B.)  errors  of  time  and  date ;  (C.)  errors  in  tabulating  from  the 
traces.    To  begin  with  the  first  of  these : — 

(A.)  Errors  of  Adjustment  and  Attachment  of  Paper. 

Want  of  definition  arising  from  an  improper  adjustment  of  Errors  of 
the  lens  ought  to  be  noticed,  but  it  is  believed  that  the  definition  is  !^"^*^^.*', 
good  in  the  case  of  all  the  observatories.   As  the  instrumental  con-     ^*  ^   ^  ' 
stants  for  all  the  various  barographs  have  now  been  determined, 
it  would  hardly  seem  expedient  to  alter  the  position  of  the  lens, 
which  would  alter  these  constants,  for  the  purpose  of  procuring 
greater  perfection  in  definition. 

The  photographic  sheet  which  is  attached  to  the  cylinder  of  the 
barograph  ought  to  be  evenly  put  on  without  any  bagging  or 
hulgvng,  as  if  it  bulged,  besides  giving  a  bad  result,  it  might  come 
into  contact  with  the  end  of  the  temperature  adjustment  bar. 

Care  ought  to  be  taken  that  there  is  no  want  of  lights  especially 
in  the  case  of  a  low  barometer ;  and  finally,  great  precaution 
should  be  takrsn  to  avoid  frnger-marks  and  every  species  of  had 
photography. 

(B.)  Error's  of  Time  and  Date. 

Suppose  that  the  sheet  has  been  placed  in  an  unexceptionable  Errors  of  time 
manner  upon  the  baJrograph  cylinder,  the  next  point  is  for  the  *"*  ^^* 
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Oanses  of  error  operator  to  Set  the  instrumental  clock,  before  starting,  to  correct 
in  barograph     Greenwich  mean  time,  as  given  by  his  chronometer.      Now  the' 
tabulations.       instrumental  clock  has  an  arrangement  for  cutting  off  the  liglit 
aud^Stef  *^'"*    for  four  minutes  every  two  hours,  beginning  to  do  so  two  minutes 
before  an  even  hour  and  ending  two  minutes  afler  it,  and  the 
practice  is  for  the  observer  to  read  the  standard  barometer  about 
.  five  times  every  day  at  periods  two  minutes  after  even  hours,  as 
ascertained  by  his  chronometer,  or  when  the  light  should  be  about 
to  be  restored  after  having  been  cut  off  by  the  clock  stop.     If 
therefore  the  instrumental  clock  keeps  good  time  and  its  stop 
acts,  and  if  the  observer  reads  the  standard  barometer  correctly 
and  at  the  proper  moment  as  ascertained  by  his  chronometer,  and 
'  if  he  finally  reduces  his  curves  properly,  the  near  coincidence 
between  the  corresponding  curve  and  standard  readings  will  be 
a  good  practical  test,  not  only  that  all  these  operations  have  been 
propei'ly  performed,  but  also  that  throughout  the  curve  the  instru- 
mental clock  keeps  good  time  with  the  chronometer.    A  further 
check  with  regard  to  time  is  afforded  by  the  comparison  made 
between  the  chronometer  and  the  instrumental  clock  at  the 
moment  when  the  curve  is  taken  off  the  cylinder,  the  results  of 
which  are  recorded  on  the  curve. 

The  clock  may  sometimes  possibly  stop,  or  the  clock-stop  may 
go  wrong.  Without  discussing  minutely  these  possibilities  it  may 
be  sufficient  to  state  that  when  any  such  misadventure  occurs  the 
curve  ought  to  be  inspected  by  the  director  of  the  central  obser- 
vatory. 

There  still  remains  the  question  of  dcde.  The  security  that  a 
curve  is  rightly  dated  depends  ultimately  on  the  strong  improba- 
bility that  an  obsei^ver  at  any  of  the  observatories  should  make  a 
mistake  with  regard  to  the  first  day  of  the  week.  When  there- 
fore he  returns  the  barograph  journal  filled  up,  we  may  be  quite 
certain  that  the  observations  entered  on  the  line  with  Sunday 
were  really  made  on  that  day,  although  he  may  possibly  put  the 
wrong  day  of  the  month  on  the  form  beside  it. 

Again,  the  photographic  operator  when  he  takes  off  a  curve, 
should  mark  on  the  back  in  pencil  the  day  of  the  week  and 
month  when  the  curve  was  taken  off,  and  should  also,  after 
drying,  write  upon  its  face  the  hour  and  day  of  putting  on  and 
taking  off  as  recorded  by  the  journal.  If,  therefore,  the  accuracy 
of  the  observer  in  assigning  the  proper  day  of  the  month  to 
Sunday  be  checked  at  Kew  as  each  week's  journals  are  transmitted 
to  that  establishment,  and  if  it  also  be  seen  that  the  date  written 
in  pencil  on  the  back  of  the  curve  corresponds  to  that  written  on 
its  face,  and  if  the  times  of  starting  and  ending  of  the  curve  as 
described  in  front  are  found  to  agree  with  the  curve  itself  as 
measured  by  a  simple  time  scale,  there  can  hardly  be  any  doubt 
that  the  curve  has  been  properly  dated ;  if  there  still  remain  any 
doubt  it  will  be  dispelled  when  the  tabulations  from  that  curve 
are  examined  and  it  is  found  that  the  tabulated  readings  agree 
well  with  the  simultaneous  readings  of  the  standard  barometer. 
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(C.)  E'n'ora  in  tabulati/ng  from  iJie  Traces, 

It  will  in  the  first  place  be  necessary  to  discuss  some  arrange-  Clauses  of  emr 
raent  for  ensuring  the  entry  under  the  proper  date  into  the  tabu-  tobi^SS! 
lation  forms   of  the  measurements  from  each  curve,  for  even  Errors  in 
supposing  that  by  the  method  now  described  we  can  ensure  the  tabuiaticg. 
proper  dating  of  the  curve,  yet  the  tabulations  from  this  curve 
may  be  entered  under  the  wrong  date  in  the  tabulation  form. 

The  appropriate  check  would  seem  to  be  the  independent  entrj' 
from  the  journal  of  the  standard  readings  reduced.  For  if  either 
of  these  two  independent  entries  be  wrongly  made  this  will  be 
seen  by  a  non-coincidence  of  the  reduced  readings  when  compared 
with  the  simultaneous  standard  readings.  Our  security  becomes, 
therefore,  the  security  which  we  have  that  these  two  independent 
readings  cannot  both  be  erroneously  entered,  and  this  may  be  con- 
verted into  a  certainty  if  the  assistant  at  the  central  observatory 
sees  that  the  journal  readings  are  entered  under  their  proper  dates 
into  the  barograph  tabiilation  forma 

Having  thus  ascertained  the  entry  into  the  tabulation  forms 
under  their  proper  dates  of  the  tabulations  and  of  the  reduced 
standard  readings,  welcome  next  to  inquire  what  check  there  is 
for  accuracy  of  tabulations ;  and  here  we  may  consider  separately 
the  cases  of  large  and  small  errors. 

But  before  proceeding  to  this  part  of  the  subject  it  may  be 
desirable  to  say  a  few  words  regarding  the  system  of  barogi-aph 
tabulation. 

The  progress  made  in  tabulating  the  barograms  up  to  the  date 
of  publication  of  the  last  Report  of  the  Committee  has  been  des- 
cribed in  that  report.  The  first  operation  is,  by  the  aid  of  a  simple 
tabulating  instrument,  carrying  a  scale  with  a  vernier  attached 
to  it,  and  capable  of  being  read  to  the  thousandth  of  an  inch, 
to  measure  the  whole  depth  of  the  barogram  for  every  hour. 

This  system  is  nevertheless  laborious,  implying  two  measure- 
ments and  one  subtraction  for  each  hour,  besides  the  application 
of  tables  of  conversion,  and  the  consequence  is  a  liability  to 
make  an  occasional  mistake.  But  although  at  first  it  is  absolutely 
necessai^  to  have  in  the  case  of  the  barograph  a  tabulating 
instrument  measuring  inches,  in  order  by  its  me^ns  to  determine 
the  constants  of  each  instrument,  yet  when  once  these  instrumental 
constants  have  been  accurately  determined  it  has  been  found  ser- 
viceable to  replace  the  tabulating  instrument  by  another  which 
gives  the  true  pressure  in  one  measurement,  instead  of  requiring 
two  measurements,  one  subtraction  and  one  conversion.  Instru- 
ments of  this  nature  have  been  obtained  by  this  Committee  for 
their  various  observatories,  by  which  the  labour  of  tabulation  has 
been  greatly  reduced  and  accuracy  of  result  much  increased. 

Nevertheless  there  is  still  the  liability  to  make  an  occasional 
blunder,  and  as  this  may  take  the  shape  of  a  large  error,  it  is 
necessary  to  devise  some  means  for  detecting  and  obviating  all 
such  mistakes. 

The  best  remedy  appears  to  be  the  use  of  a  simple  kind  of 


32 


Report  of  the  Meteorological  Committee 


tabulations. 


Causes  of  error  subsidiaiy  tabulating  instrument,  consisting  of  an  ivory  scale 
in  barograph  having  a  breadth  equal  to  one  hour  of  the  time  scale,  by  means 
of  which  the  hourly  depth  of  the  barogram  may  be  read  to  the 
hundredth  of  an  inch.  If  tliese  readings  be  compared  with  the 
readings  taken  independently  by  the  tabulating  instrument,  any 
error  in  the  latter  will  be  at  once  discovered.  For  the  errors 
to  which  the  tabulated  measurements  are  liable  are  such  nafive 
hundredths  of  an  inch,  or  one-tenth  of  an  inch,  errors  of  a  large 
size  which  may  easily  be  detected  by  the  system  of  subsidiary 
measurement. 

The  following  is  an  example  of  a  day's  comparison  after  this 
method,  exhibiting  an  error  which  has  thus  been  brought  to 
light:— 


Large  errors  in 
tabulating. 


Tabulated  reading 
firom  weekly 

Subsidiary  Tabulation 

A-Bin 

August  29ih. 

with  Ivory  Scale. 

hundredths  of 

the  nearest  himdredth. 

B. 

an  inch. 

A. 

1  a.m.  - 

30*22 

3b^21 

+    1 

2 

. 

•22 

•22 

0 

3 

- 

•21 

•      -21 

0 

4 

. 

•22 

•23 

-   1 

5 

. 

•22 

•22 

0 

6 

. 

•23 

•22 

+    1 

7 

- 

•24 

•24 

0 

8 

- 

•25 

•25 

0 

9 

- 

•25 

•25 

0 

10 

• 

•26 

•26 

0 

11 

- 

•26 

•27 

-    1 

Noon 

. 

•26 

•27 

-    1 

1  p.m.  - 

- 

•25 

•25 

0 

2 

- 

•25 

•25 

0 

3 

. 

•26 

•27 

-  1 

4 

- 

•25 

•26 

-  1 

5 

. 

•25 

•25 

0 

6 

- 

•24 

•34 

—  10  Error. 

7 

- 

•24 

•24 

0 

8 

. 

•24 

•25 

-   1 

9 

- 

•25 

•26 

-    1 

10 

. 

•24 

•24 

0 

11 

- 

•24 

•24 

0 

Midnight 

• 

•24 

•25 

-  I 

It  ought  to  be  remarked  as  necessary  to  the  completeness  of 
the  check,  that  the  observer  should  first  of  all  by  means  of  his 
subsidiary  ivory  scale  fill  in  column  B,  and  then  (meanwhile  con- 
cealing B  from  his  view)  fill  in  column  A  firom  the  ordinary 
tabulation  sheets.  The  correctness  of  the  column  A  -  B  should  be 
tested  at  the  central  observatory. 

Having  by  this  means  obtained  correct  tabulations,  the  next 
point  is  to  check  the  accuracy  with  which  the  residual  correction 
lias  been  obtained  and  applied  (see  Report  for  1867,  page  46). 
And  first,  with  regard  to  the  method  by  which  it  is  obtained, 
.  the  latest  practice  has  been  to  calculate  it  for  each  day  separately, 
making  the  day  begin  at  11  a.m.  The  advantage  of  this  arrange- 
ment is  that  each  fresh  paper,  which  is  always  put  on  between 
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10  and  11  ajn.,  will  have  its  own  residual  correction  *  The  accu-  Cauaes  of  error 
racy  of  calculation  of  this  correction  ought  to  be  checked,  and  '^  buroj^raph 
such  a  check  may  be  devised  out  of  the  practice  pursued  at  Kew,  ^^"i***"""- 
of  taking  the  mean  monthly  difference  between  simultaneous  read-  ^^^^"  ^ 
ings  of  the  standard  and  barograph  readings  corrected.     If  these 
differences  are  taken  for  each  day  apart^  beginning  the  day  at 

11  a.m.  and  giving  each  difference  its  appropriate  sign^  then  the 
residual  correction  may  be  presumed  to  be  accurate^  when  for  that 
day  there  are  as  many  rmnus  as  plus  differences.  Also,  when 
any  such  difference  exceeds,  say,  •005  of  an  inch,  the  accuracy  with 
which  the  standard  readings  have  been  reduced  to  32^  ought  in 
this  case  to  be  examined.  When  a  standard  reading  is  evidently 
wrong  it  ought  to  be  noted  as  such  on  the  curve,  and  should  not 
be  made  use  of  either  in  calculating  the  residual  correction  or 
the  monthly  mean  difference  between  standard  and  barograph 
readings.  By  applying  both  the  above  tests  any  error  in  me 
calculation  of  the  residual  correction  will  be  detected  and  ought 
to  be  remedied  at  once.  Having  by  this  means  obtained  an 
accurately  calculated  residual  correction,  the  accuracy  with  which 
this  is  applied  to  the  various  hours  ought  to  be  tested  by  the 
Kew  assistant,  who^  obscuring  from  his  view  the  column  which 
embodies  the  values  after  the  residual  correction  has  been  applied, 
should  independently  apply  it  on  a  separate  piece  of  paper,  thus 
producing  a  new  column  of  corrected  pressure,  which  ought  to  be 
compared  with  the  old  one  ;  any  error  discovered  by  this  conv- 
parison  should  be  corrected  at  once.  Before  leaving  this  subject 
it  ought  to'be  stated  that  the  tabulating  instrument  as  well  as 
the  subsidiary  ivory  scale  are  so  arranged  as  always  to  ensure 
reading  the  proper  point  of  the  curve  for  every  odd  hour. 

Should  any  portion  of  the  curve  be  too  faint  for  measurement 
with  the  ordinary  tabulating  instrument,  but  not  too  fsdnt  for 
measurement  with  the  ivoij^  scale,  it  ought  to  be  measured  with 
this  scale,  applying  to  the  measurements  so  obtained  their  own 
appropriate  residual  correction.  Such  readings  ought  to  be 
specially  noted  in  the  tabulation  forms. 

Should  any  part  of  the  curve  be  deficieTU  from  wcmt  of  Ugkt 
or  amy  other  cause,  it  ought  not  to  be  inked  in.  If  the  defidenoy 
be  in  the  border  of  the  temperature  curve  it  will  be  possible  to  cor- 
rect it,  but  if  it  be  on  the  barometric  curve  this  cannot  be  done. 

All  curves  in  which  the  clock  has  stopped  or  the  clock-stop  has 
been  out  of  action  should  be  personally  inspected  by  the  director 
of  the  central  observatory,  in .  order  that  he  may  ascertain  if  the 
tabulations  have  been  properly  made. 

Finally  it  is  right  to  state  that  the  accuracy  of  the  method  of 
checking  the  tabijJated  values  now  described  has  been  practically 
confirmed  by  the  barograms  for  October  at  Kew  being  inde- 
pendently measured  by  two  observers.  The  results  of  the  two 
sets  when  compared  together  are  found  to  differ  very  slightly 

*  A  special  ananganent  regarding  the  residaal  correction  has  been  made  for  Sun- 
days and  those  days  on  which  there  are  few  obseryations  of  the  standard  barometer. 
24023.  O 
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Causes  of  enror  from  one  another,  the  greatest  difference  being  '008  in.,  which 

teb^Sa^ns^^     may  be  supposed  to  denote  a  difference  in  each   of  "OO*   on 

either  side  of  the  truth.     This  extreme  difference  only  occurs 

three  times  in  Uie  course  of  the  month,  that  is  to  say,  in  7^4 

observations. 

The  method  of  subsidiary  tabulations  now  described  is  thus 

proved  to  be  effective  in  discovering  the  larger  errors  that  the 

observer  is  liable  to  make  when  he  measures  the  curve.     But  to 

ensure  an  efficient  standard  of  correctness,  it  is  not  only  necessary 

Small  errors  in  that  the  larger  errors  should  be  altogether  eliminated,  but  smaller 

tabulating.        errors  shoidd  be  reduced  to  a  minimum.   Thus  an  observer  might 

be  sufficiently  cautious  in  reading  his  scale  to  make  no  large 

error,  yet  sufficiently  incautious  to  read  erroneously  when   he 

/  came  to  the  third  figure  of  decimals.     For  rough  results  such  an 

observer  might  be  reckoned  a  good  one,  but  for  tJie  more  delicate 

class  of  investigations  his  figures  would  be  of  less  value. 

The  only  way  of  perfectly  eliminating  this  class  of  errors  is  for 
two  independent  observers  to  make  separate  measurements,  each 
with  a  tabulating  instrument,  a  course  involving  much  additional 
labour  and  expense.  But  it  is  obvious  tliat  the  standard  baro- 
meter aflfords  a  ready  approximate  means  of  estimating  the  correct- 
ness of  an  observer's  results.  For  should  he  be  an  incautious 
observer,  the  mean  difference  between  the  simultaneous  readings 
of  the  standard  and  the  barograph  barometer  will  be  comparatively 
great,  but  if  he  both  observe  his  standard  and  measure  his  curves 
well  the  mean  difference  will  be  small. 

The  following  table  exhibits  the  results  of  monthly  comparisons 
between  simultaneous  barograph  and  standard  readings  for  the 
year  1868  for  all  the  observatories. 

Mean  Differences  between  Bai'ograph  and  Standard  Readings. 


Aberdeen. 

Armagh. 

Falmouth. 

Gtafigow. 

Kew. 

Stony- 
hurst. 

Valencia. 

18G8. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

January 

0-0067 

0-0027 

0*0032 

February 

0-0045 

0-0027 

0-0032 

March    - 

0-0039 

0-0028 

0-0025 

April      - 

0'0035 

0-0035 

0*0027 

0-0017 

May       - 

0-0082 

0-0042 

0-0036 

0'0025 

0-0031 

June 

0-0029 

0-0049 

0-0029 

0*0036 

0-0021 

0-0021 

July       . 

0-0032 

0-0045 

0-0026 

0-0027 

0-0032 

August  - 

0-0031 

0-0033 

0-0032 

0-0038 

0*0025 

0-0023 

0-0083 

September 

0-0023 

0-0031 

0-0041 

0-0031 

0-0025 

0-0026 

0-0027 

October 

0-0028 

0«0029 

0-0024 

0-0030 

0-0017 

0-0028 

0-0031 

JCoTcmber 

0-0019 

0*0024 

0-0017 

0-0029 

0-0016 

0-0019 

0-0038 

December 

0-0022 

0-0022 

0-0022 

0-0028 

0-0018 

0-0030 

0-0033 

It  is  imagined  that  the  mean  differences  shown  by  this  table 
have  for  all  the  observatories  by  the  end  of  the  year  reached  a 
minimum  value  not  much  larger  than  would  be  obtained  by 
two  observers  reading  the  same  standard,  or  by  the  same  observer 
reading  it  twice. 
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But  while  the  simiiltaneous  readings  of  the  standard  a^nd  baro- 
graph barometer  afford  us  one  means  of  testing  the  correctness  of 
the  observation  measurements,  they  do  not  yet  do  quite  enough  ; 
for  in  the  first  pkce  these  simultaneous  differences  may  be  caused 
in  part  by  an  instrumental  error  or  by  some  local  peculiarity,  such 
BS  rapid  heaving  of  the  barometer,  and  in  the  next  place  an 
observer  may  unconsciously  bestow  a  greater  amount  of  pains 
upon  the  measurements  which  are  simultaneous  with  standard 
readings  than  he  does  upon  his  other  measurements,  and  the 
above  differences  may  not  therefore  be  a  true  representative  of  his 
general  correctness.  A  certain  number  of  remeasurements  of  the 
curves  of  each  observatory  should  therefore  be  made  at  the  cen- 
tral observatory,  and  the  monthly  mean  difference  between  these 
and  the  corresponding  measurements  by  the  local  observer  be 
recorded.* 

Thebmograph. 
The  accuracy  of  the  thermograph  results  is  liable  to  be  deranged  Causes  of  error 
by  three  causes:-  '^^^^^"^ 

{!,)  By  a  cause  depending  on  the  situation  and  exposure  of  the 

instrument. 
(2.)  By  instrumental  deficiencies,  and  especially  the  arrange- 
ments connected  with  the  wet  bulb. 
(3.)  By  a  deficient  system  of  tabulation. 


Situation  of  Instruments^ 

The  situation  of  their  various  thermographs  was  a  point  care- 
fully considered  by  the  Meteorological  Committee,  and  there  is  no 
reason  to  think  that  the  effect  of  local  peculiarity  is  considerable 
in  the  case  of  any  of  their  instruments. 

In  the  Report  for  1867  this  subject  was  alluded  to,  and  the  result 
of  simultaneous  c(Mnparisons  made  at  Kew  between  the  readings  of 
two  sets  of  dry  and  wet  bulbs  was  given  for  the  month  of  Febi*uary, 
one  of  these  sets  being  placed  in  a  frame  detached  from  the  main 
building  of  the  observatory,  and  the  thermometers  having  very 


Peculiarity  of 
situation. 


*  It  was  not  until  the  yarioas  obseryatories  had  been  supplied  with  their  improved 
tabulating  instrument  ihat  the  final  method  of  making  these  measurements  was  decided 
on.  Since  the  beginning  of  1869  the  plan  has  been  to  make  for  each  month  for  each 
obseryatory  40  remeasurements  of  the  curve  at  Kew,  obtaining  also  independently  the 
reddual  correction.  These  final  values  are  then  compared  with  the  corresponding 
values  obtained  at  the  outlying  observatories,  and  the  result  of  this  comparison  for 
the  first  three  months  of  1869  has  been  as  follows : — 


Mkan  Difference  between  Ist  and  2d  Measurements. 

Aberdeen. 

Armagh.  Falmouth. 

Glasgow. 

Kew. 

stony- 
hurst. 

Valencia. 

1869. 
Janoary 
February 
March    - 

- 

In. 
0-0020 
0-0030 
0-0024 

In. 
0-0017 
0-0025 
0-0021 

In. 

0-0026 
0-0023 
0-0025 

In. 

0*0022 
0-0022 
0-002C 

In. 
0-0012 
0-0023 
0-0018 

In. 
0-0029 
0-0031 
0-0030 

In. 

0-0017 
0-0026 
0-0025 

C   2 


36  Beport  of  tAe  Meteorological  GonvniiUee 

Causes  of  error  small  bulbs ;  the  other  set  being  the  wet  and  dry  bulb  standard 
tobdlti3*^^  thermometers  of  the  thermograph  frame. 

The  result  seemed  to  indicate  that  the  local  peculiarity  of  either 
frame  was  comparatively  small;  indeed,  taking  the  average  of  the 
month  there  was  no  residual  difference  between  the  dry-bulbs, 
while>  on  the  whole,  the  thermograph  wet-bulb  stood  0***12  higher 
than  the  other. 

A  similar  comparison  made  for  the  month  of  July  gave  no 
residual  difference  either  for  the  dry  or  wet  bulbs. 

Dr.  Bobinson  of  Armagh  has  likewise  made  a  similar  compa- 
rison between  his  thermograph  dry-bulb  and  another  thermometer 
placed  at  a  higher  elevation,  and  has  obtained  as  the  result  of 
150  observations  made  during  the  months  of  April  and  May  a 
mean  difference  indicating  that  the  thermogri^h  thermometer  read 
on  the  whole  0°-27  less  than  the  other.  While  this  difference  is  not 
large,  Dr.  Robinson  is  of  opinion  that  the  upper  thermometer  is 
more  liable  to  be  affected  by  the  sun,  and  that  the  thennograph 
thermometer  is  in  consequence  the  more  correct.  No  other  obser- 
vations have  been  made  on  the  subject. 

Instrumental  Deficiencies, 
Wet-lmlb  The  wet'bulb  arrangements  are  peculiarly  liable  to  go  wrong,  and 

amngeme&ts.    ^j^^  following  course  of  action  is  suggested  in  order  to  reduce  this 
source  of  error  to  a  minimum. 

The  standard  thermometers  should  be  read  at  least  five  times 
a  day  at  the  momeiits  whan  the  light  is  cut  off  by  the  clock 
arrangement  The  light  remains  cut  off  by  this  arrangement  for 
four  minutes,  and  it  is  necessary  to  read  the  standard  thermometers 
at  the  beginning  of  this  interval ;  the  exact  points  in  the  curves 
corresponding  to  certain  known  readings  of  the  standards  may  thus 
be  determined.  When  the  standards  are  read  the  observer  ought 
to  notice  if  both  wet  bulbs  are  acting  properly.  If  both  are  right, 
the  sign  ^  should  be  made  after  the  recorded  temperature  of  the 
wet  standard.  If  the  thermograph  wet-bulb  is  wrong,  the  sign  t 
should  be  made,  and  if  the  standard  wet-bulb  is  wrong,  the  sign  s. 
Either  wet-bulb,  if  found  wrong,  ought  to  be  put  right  at  once. 
Should  it  happen  that  the  wet-bulbs  are  frozen  at  the  moment  of 
observation,  the  present  temperature  being  also  below  32**,  cold 
water  should  be  poured  over  the  wet-bulbs  and  the  connecting 
strings.  In  a  few  minutes  the  wet-bulbs  will  by  this  means  be 
covered  with  a  fresh  coating  of  ice ;  tins  should  be  repeated  if 
necessary.  If  this  operation  is  performed  two  or  three  times  a  day 
during  very  cold  weather,  there  is  reason  to  believe  that  the  wet- 
bulb  will  always  be  covered  with  a  sufficient  coating  of  ice.  But 
if  the  wet-bulb  and  the  water  of  the  water  vessel  be  frozen  from 
previous  cold,  the  present  temperature  being  above  32°,  the  ice  of 
the  water  vessel  may  be  thawed  by  warm  water,  using  no  more 
than  is  necessary  for  the  purpose. 

If  these  regulations  be  followed  during  tiie  cold  months  of  the 
year,  it  is  believed  that  there  are  comparatively  few  instances 
where  we  may  not  know  the  temperature  of  evaporation  during  frost 
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Dming  diy  weather  the  wet-bulb  arrangement  is  again  Hable  to  Cansefl  of  error 
go  wrong,  although  from  a  different  cause.  The  thready  which  in  *"  tiiemograph 
the  arrangement  adopted  lies  along  a  copper  groove,  gets  dry  in  its  **^^^*****®™^ 
passage  firom  the  water  vessel  to  the  bulb,  the  capillary  action  ceasing. 
Sometimes  it  apparently  rights  itself  without  aid,  but  sometimes  it 
continues  wrong  until  it  is  put  right  at  the  next  observation  hour. 
The  commencement  and  termination  of  such  a  wrong  state  of  the 
wet  bulb  are  generally  so  clearly  indicated  by  the  curve  itself,  that 
there  appears  to  be  little  or  no  uncertainty  in  ascertaining  what 
observations  ought  to  be  rejected.  This  action  would  best  appear 
to  be  prevented  by  the  use  of  an  india-rubber  tube  lying  along  the 
metallic  groove,  and  having  one  end  dipping  into  the  water  of  the 
water  vessel ;  and  through  this  tube  the  tiiread  ought  to  be  carried 
in  its  passage  from  the  water  vessel  to  the  thermometer.  £vapo* 
ration  is  thus  avoided,  and  the  arrangement  will  probably  answer  in 
winter.  When  the  supjAy  of  water  is  too  rapid,  it.  may  be  easily 
and  safely  altered  by  turning  up  the  tube. 

Even  when  the  action  of  me  wet-bulb  is  unexceptionable,  water 
must  frequently  be  added  to  the  water  vessel.  It  is  usual  for  this 
water  to  have  tine  temperature  of  the  air,  but  in  cases  of  a  great 
difierence  between  the  two  bulbs  this  will  be  much  above  the  tem- 
perature of  evaporation ;  the  consequence  is  found  to  be  that  in 
such  cases  there  is  a  rise  in  the  wet-bulb  curve  which  in  extreme 
cases  may  not  completely  right  itself  until  a  quarter  of  an  hour 
has  elapsed.  This  can  only  be  remedied  by  each  observatory 
doing  all  in  its  power  to  ensure  that  under  such  circumstances  the 
water  supplied  to  the  water  vessel  shall  represent  as  nearly  as 
possible  the  temperature  of  the  wet-bulb  at  that  moment,  and  also 
that  the  supply  of  water  firopoi  the  water  vessel  to  the  wet-bulb 
shall  be  no  greater  than  is  necessary  to  keep  the  bulb  thoroughly 
damp  without  dripping. 

With  regard  to  other  deficiencies  it  will  only  be  necessary  to 
remark  here  such  as  are  peculiar  to  the  thermograph,  since  all 
those  common  to  this  instrument  and  the  barograph  have  already 
been  stated  under  the  head  of  the  latter. 

In  the  first  place,  it  should  be  noticed  that  there  is  sufiScient  BiBofficient 
1^?U  to  illuminate  the  whole  range  of  the  curve  in  a  proper  manner.  ^^^' 
In  order  to  ensure  this,  and  at  the  same  time  procure  the  best 
possible  definition,  the  heights  of  the  thermometers  may,  as  occa- 
sion requires,  and  without  detriment  to  the  instrument,  be  altered 
so  as  to  bring  the  mean  temperature  of  the  time  into  a  central 
position  with  respect  to  the  lens  and  light  This  change  ought, 
however,  to  be  made  as  seldom  as  possible,  perhaps  twice  or  thrice 
in  a  year,  and  when  made  great  care  ought  to  be  taken  that  there 
is  no  strain  upon  the  wet-bulb  thermometer,  through  tightness  of 
the  thfead,  whether  arising  from  frost  or  any  other  cause. 

Errors  in  Trace  and  Tabulation* 
The  arrangement  proposed  for  ensuring  the  e:itry  under  the  Errors  in  trace 
proper  date  into  the  tabulation  forms  of  the  measurements  of  the  and  tabulation. 
thermograph  curves,  and  of  the  standard  readings  corrected,  is 
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Causes  of  error  almost  precisely  the  same  as  that  stated  in  the  case  of  the 

Having  ascertained  the  entry  into  the  tabulation  forms  under 
their  proper  dates  of  the  tabulations,  and  of  the  standard  readings 
corrected,  we  come  in  the  next  place  to  consider  the  clieck  upon 
accuracy  of  tabulation^  and  here  as  in  the  case  of  the  barograph  it 
will  be  necessary  to  consider  separately  large  and  small  errors. 
Laiige  errors  in  In  the  first  place,  with  respect  to  large  errors,  in  order  to  prevent 
tabulating.  entirely  their  occurrence,  it  is  necessary  to  resort  to  the  system  of 
subsidiary  tabulations.  An  instrument  for  this  purpose  has  been 
devised  at  Kew.  It  is  unnecessary  here  to  state  its  principle  of 
construction ;  suffice  it  to  say  that  the  results  furnished  by  it  are 
used  in  the  same  manner  as  in  the  case  of  the  barograph  ivory 
Bcale  already  mentioned.  By  this  means  correct  columns  of 
tabulated  readings  may  be  obtained.  Again,  with  regard  to  the 
standard  readUngs^  all  that  appears  to  be  necessary  is  to  examine 
both  the  accuracy  of  entry  of  the  standard  reading  corrected,  and 
the  accuracy  of  tabulation  for  all  those  cases  in  which  the  recorded 
thermograph  temperature  is  more  than  half  a  degree  different  from 
the  corresponding  standard  reading,  and  to  noake  any  correction 
that  may  be  found  to  be  necessary.  When  a  standard  reading  is 
evidently  wrong  it  ought  to  be  noted  as  such  on  the  curve,  and 
should  not  be  made  use  of  in  calculating  the  monthly  moan 
difference  between  standard  and  thermograph  readings.  Before 
leaving  this  subject,  it  ought  to  be  stated  that  the  tabulating  in- 
strument as  well  as  the  subsidiary  scale  are  both  so  arranged  as  to 
ensure  reading  the  proper  point  of  the  curye  for  every  odd  hour. 

It  ought  to  be  noted  that  in  tabulating  from  the  thermograph 
curves  the  tabulating  instrument  should  be  set  from  the  observa- 
tion hours  where  there  is  little  thermometric  fluctuation. 

All  the  dry  bulb  readings  ought  to  be  compared  with  the  cor- 
responding  wet-bulb  ones^  and  should  the  latter  ever  appear  higher 
than  the  former,  the  case  ought  to  be  marked. 

The  maximum  and  minimum  temperatures  furnished  by  the  out- 
lying observatories  ought  to  be  checked. 

All  large  errors  may,  it  is  hoped,  be  completely  obviated  by  the 
means  now  described. 

Small  errors  in      With  regard  to  small  errors  the  plan  adopted  is  the  same  as  that 
tabulating.        for  the  barograph,  viz. : — 

1.  To  record  the  monthly  mean  difference  between  the  simulta- 

neous standard  and  thermograph  readings. 

2.  To  make  40  remeasurements  from  each  month's  curves  at 

Kew. 

The  following  table  exhibits  the  results  of  the  method  employed 
for  testing  the  accuracy  of  the  thermograph  tabulations  as  regards 
small  errors : — 
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It  ia  believed  that  the  results  of  this  table  afford  satis&ctorj 
evidence  not  onlj  of  the  accuracj  with  vrhich  the  standard  ther- 
mometers are  read,  but  also  of  the  accuracy  of  tabulation  from  the 
traces.  A  tendency  in  the  monthly  mean  differences  to  decrease 
from  their  first  values  at  starting  wUl  be  noticed  in  the  case  of  all 
the  observatories. 

ANBMOORilPH. 

Caiues  of  error      The  accuracy  of  the  anemograph  is,  like  that  of  the  thermograph, 
tebXti^^^  liable  to  be  deranged  by  three  causes  :— 

(1.)  By  a  cause  depending  on  the  situation  and  exposure  of  the 
instrument 
By  instrumental  deficiency,  such  as  friction. 
~    deficient  traces  and  tabulations. 


(2.)Bj 
(3.)  By  I 


Situation  of  Instruments. 
Pecmliflrity  of        These  instruments  are  placed  on  the  highest  points  of  the  various 
•itnatioii.  observatories,  and  as  far  as  possible  out  of  the  reach  of  local  in- 

fluences.    The  exposure  may  therefore  be  considered  good  in  the 
case  of  all  the  observatories. 

Instrumental  Deficiencies. 
Instnmiental  Friction  is  the  most  important  of  these,  and  may  be  supposed  to 
deficicndeB.  affect  to  a  small  extent  the  records  both  of  direction  and  velocity. 
The  axle  of  the  direction  vane  moves  in  a  wooden  bearing  which  is 
saturated  with  oil.  It  is  believed  that  when  the  instrument  is  regu- 
larly attended  to  the  friction  consequent  upon  this  arrangement 
can  be  kept  very  smalL 

As  regcurds  the  influence  of  friction  upon  the  velocity  records,  this 
has  been  determined  in  the  case  of  the  Kew  instrument,  and  also  by 
Dr.  Bobinson  for  his  anemograph,  which  has  been  for  many  years  in 
operatioiL  The  following  friction  coefficient  has  been  adopted,  with 
the  concurrence  of  Dr.  Bobinson,  as  applicable  to  the  records  of  all 
the  anemographs  belonging  to  the  Meteorological  Committee : — 
Obsenred.  Miles.       Miles. 

For  velocities  from    0*01     , ,  ,  ,- 

add  1-0 
add  0*5 

Errors  of  Trace  and  Tabulation. 
Errors  of  trace       It  ought  to  be  noticed  that  both  the  direction  and  the  velocity 
._:. .,._,_._  p^^j^  ^^^  working  well  and  freely  on  the  paper. 

It  is  also  to  be  noticed  that  for  all  the  observatories  except 
Falmouth  the  needle  on  the  cylinder  goes  through  the  centre  of  the 
crosses  marked  on  the  metallic  paper. 

In  Falmouth  the  velocity  pencil  is  slightly  out  in  jk)8iti6n,  and 
in  consequence  that  observatory  has  been  directed  to  set  to  a  point 
which  is  not  quite  in  the  centre  of  the  crosses.  The  Falmouth 
instrument  has  also  been  oriented  for  this  position  of  setting.  A 
note  of  the  proper  position  of  setting  for  Falmouih  is  preserved 


and  tabulation. 
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at  Kew,  and  the  asBistant  there  ought  to  inspect  each  Falmouth  Consefl  of  error 
anemogram  to  see  that  it  has  been  properly  set.  in  wmograph 

With  regard  to  date,  each  curve  when  taken  off  the  cylinder 
should  have  both  the  day  of  the  week  and  of  the  month  written 
upon  it,  and  when  it  reaches  Kew  it  ought  to  be  inspected  by  the 
assistant  there  in  order  to  see  that  the  observer  has  attachea  the 
proper  day  of  the  month  alongside  the  day  of  the  week. 

He  should  also  see  that  the  week's  curves  sent  are  dated  con- 
secutively. 

With  regard  to  timey  a  prick  made  in  the  small  time  scale  of  the 
metallic  sheet  denotes  in  terms  of  the  hour  lines  ruled  on  this  sheet, 
the  moment  of  starting,  and  a  similar  prick  that  of  taking  off. 
These  pricks  ought  to  denote  the  true  chronometer  times  of  starting 
and  ti^dng  off  very  nearly,  if  the  instrumental  clock  has  been 
properly  regulated.  ~"  All  stoppages  of  the  instrumental  clock  ought 
to  be  marked. 

It  ought  also  to  be  noticed  that  the  cylinder  is  well  clamped,  other- 
wise the  friction  of  the  pencil  upon  the  cylinder  may  occasionally 
oYeroome  that  of  the  clamp,  in  which  case  the  cylinder  will  slip. 

With  regard  to  errors  of  tabulation,  the  assistant  at  Kew  ought  Large  errors  io 
in  the  first  place  to  ascertain  that  the  curve  is  tabulated  under  its  tabnlatiDg. 
proper  date.    Probably  an  intelligent  inspection  of  the  direction 
and  velocity  records  in  connexion  with  the  tabulated  results  will 
be  sufficient  to  determine  this  point 

A  simple  system  of  subsidiary  tabulations  has  been  adopted  in 
order  to  check  the  direction  results.  The  observer  at  the  outlying 
observatory  is  requested  to  write  down  on  a  separate  sheet  in  numbers 
th^  direction  of  the  wind  at  each  hour  as  read  from  the  curve  ^y  his 
eye,  and  compare  it  as  in  the  case  of  the  barograph  and  thermograph 
with  the  tabulated  results.  The  differences  between  the  two 
columns,  or  A  —  B,  ought  to  be  inspected  at  Kew,  and  when  they 
are  greater  than  two  points  the  case  ought  to  be  examined,  and 
any  error  detected  ought  to  be  corrected  at  once.  With  respect  to 
direction,  fractional  parts  of  a  point  ought  not  to  be  recorded. 

With  regard  to  velocity  traces,  the  action  of  the  instrument  is 
such  as  to  give  by  a  glance  at  a  curve  the  whole  space  travelled 
over  by  the  wind  for  that  day.  Perhaps,  therefore,  it  will  be  a 
sufficient  check  upon  the  velocity  records  if,  in  addition  to  an  in- 
telligent comparison  of  the  traces  and  tabulations,  each  day's  results 
are  added  up  and  the  sum  total  compared  with  that  derived  by 
glandng  at  the  curve.  When  the  difference  between  these  two 
diuly  sum  totals  is  greater  than  one-twentieth  of  the  whole,  the 
tabulated  yelocities  for  that  day .  ought  to  be  gone  over  again,  and 
if  any  errojr  is  detected  it  ought  to  be  put  right  at  once. 

It  is  probably  unnecessary  to  check  the  recorded  oscillations,  as 
tbese  are  of  inferior  scientific  value,  and  additional  labour  bestowed 
upon  them  would  appear  to  be  superfluous. 

Finally,  in  order  to  keep  a  check  upon  small  errors,  the  system  small  errors  in 
of  making  at  Kew  40  remeasurements  for  each  month,  both  for  tabalatixig. 
direction  and  Ydocity>  has  been  adopted. 
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The  table  opposite  exhibits  the  results  of  the  method  employed 
for  testing  the  accuracy  of  the  anemograph  tabulations  as  regards 
small  errors. 

It  will  be  seen  from  this  table  that  the  standard  of  accuracy^  as 
represented  by  the  smallness  of  the  mean  monthly  differences^  has 
gradually  in<»%a^d  up  to  the  end  of  the  year. 
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APPENDIX. 


APPENDIX  L 

Meteorological  Office  Retekue  and  Expenditukb  Account 
for  the  year  ending  31st  March  1869. 
Dr.  Bevbitdb.  Ezfenditdbb.  Cr. 


To  Parliamentary  Vote  -  ieiO,000    0    0 
„  Balanoe    from    year 

1867-8     - 
„  J.  Balbimie 
„  G.  DombuBch 
„  Sale  of  signal  staffs  - 
„  W.  W.  RundcU 
„  India  Office  - 
p  S.  W.  Hoddmg 
„  Captain  Otter,  R.N. 
„  Interest   on  deposit 
aocoont    - 


12 

4 

10 

4 

6 

172 


3  10 
0  15 


45  18     0 


£10,259     5     2 


By  Salaries  -  -  £2,658  2  0 
„  Instroments  -  -  111  15  2 
„  Do  (Admiralty)  289  9  7 
„  Agencies  at  Ports  -  57  19  6 
„  Trayelling  Expenses  157  7  5 
„  Telegraphy  -  -  2,284  2  2 
„  Observatories  :  Ex- 
penses -  -  2,014  9  4 
„  Do.  Outfit  -  -  650  9  10 
„  Contingencies  (Print- 
ing* ^0  -            -  396  18  11 


Cash  in  hand 

23     2 

5 

Advance  to  Valenda 

Observatory 
Bank     of    England 

50     0 

0 

accoont    - 

124  15 

10 

London   and  West- 

minster Bank 

1,545  18 

0 

£8,515  13  11 


1,743  11     3 
£10,259     5     2 


Examined  and  compared  with  the  vouchers  and  found  correct. 
(Signed)        J.  P.  Gassiot,         1 
W.  Spottiswoodb,  j  ' 
27  April  1869. 


*  Auditors. 


APPENDIX  n. 

The  number  of  ships  supplied  during  the  year  1868  was  47,  of  which 
number  19  belonged  to  the  various  steam-ship  companies  now  collecting 
observations  for  this  office. 

The  above  statement  does  not  refer  to  ships  in  the  Bojal  Navy,  all 
of  which  are  supplied  with  meteorological  instruments  from  the  office. 

In  addition  to  the  registers  returned  from  the  ships  referred  to, 
documents  amounting  altogether  to  35  in  number  have  been  registered 
during  the  year  1868,  containing  observations  made  at  the  following 
places: — 


Place. 

Observer. 

Nature  of  Obaervations. 

Aberdaie    -        -        - 
Ascension  -       -        - 

W.  Thomas         ... 
Kaval  Authorities 

at  Cwmanum  Colliery. 
Daily  thermometrical  read, 
ings   and    Remarks    on 
Wmd  and  Weather. 
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Place. 

Observer. 

Nature  of  Observations. 

Auatnlia  (west  coast) - 

Lightkeeper         ... 

Lighthouse  Begisters  (2 
stations). 

„        Somerset 

T.  J.  Haran,  surgeon,  B.N.  - 

Land    Meteorological    Be- 

(Qoeenslaiid) 

gisters  Aurnished  by 
office,  &c. 

Bani^k  (Siam) 

Dr.  Campbell       ... 

Meteorological  Begisters. 

Bermuda    -       -       - 

Dodmrd  Authorities  - 

Sir   J.    C.    Boss'  Antarctic 

Anemometrical  Becords. 

Falkland  IsUnds  (Port 

Meteorological  Begister  and 

Louis)     . 

Expedition. 

Diagrams. 

Do.      .        -        - 

n               »                 » 

Tidal  Begister. 

Harris  (Hebrides) 

Capt  F.  W.  L.  Thomas,  B  J^. 

On  the  mean  temperature  of 
air  and  sea,  &c. 

Hermit  island  (St  Mar- 

Sir  J.    C.   Boss*   Antarctic 

Tidal  Begister. 

tin's  ooTe). 

Expedition. 

Hong  Kong  &  Shanghai 

Monthly  means  of  thermo- 
metrical  readings  and 
Wind  observations,  &c 

Indian  Ooeaa 

Chart  showing  10  different 
hurricane  tracks,  prepared 
by  the  Qovemment  of 
Mauritius. 

Keigiielen's         Idand 
(Qiristmas  Harbour). 

Sir   J.    C.   Boss'  Antarctic 
Expedition. 

Tidal  Begister. 

Lancaster  Sound  (Port 

Sir  J.  C.  Boss'  Arctic  Expe- 

Tidal observations  and  cor- 

Leopold). 

dition. 

responding  barometrical 
readings,  with  remarks 
by  Sir  J.  C.  Boss. 

Milford  Haven    - 

E.  Edwards- 

Anemometrical  Beadings. 

New  Zealand  (Bar  of 

Sir  J.    C.  Boss's   Antarctic 

Meteorological  ^  Begister 
and  tidiS  observations. 

Islands). 

Expedition. 

Nice  (Maritime)  - 

Dr.  A.  E.  Blest    - 

Meteorological  Begister 
keptdurmgOctober  1863. 

Norway      -        -        - 

Observations  at  Christiania 
Observatory  and  the  light- 
houses on  the  Norwegian 
coast 

Oriiney       ... 

Bev.  C.  Cloutton- 

Anemometrical  Beadings. 

Scotland,  N.W.  coast  - 

Observations  on  ozone. 

Sombrero  Island  - 

B.  H.  Twigg,  C.E. 

Meteorological  Begister 
during  Sept.  and  Oct 
1867,  and  remarks  on 
the  hurricane  of  8th  and 

America,   U.S.    (Fort 

Dr.  D.Walker     -        -        - 

9th  Sept 
Land   Meteorological  Be- 

Steilacoom,      Camp 

gisters  furnished  by  U.S. 
Army  Medical  Depart- 
ment 

McFherson> 

Waringstown  (Ireland) 

T.  "Waring  -       .       .        - 

Monthly  means  of  observa- 
tions taken  during  the 
year  1862. 

The  office  has  also  received  during  the  year  numerous  printed  docn- 
ments  and  books  from  various  observers  and  societies  in  communication 
with  it,  and  a  regular  exchange  of  publications  is  kept  up  with  the 
principal  meteorological  organizations  in  foreign  countries  and  in  our 
own  colonies. 
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APPENDIX  m. 

Sir,  Meteorological  OflSce,  2  Parliament  Street,  London. 

I  AM  instructed  to  inform  you  that  the  Committee  have  decided 
that 

Any  public  body  that  wishes  to  have  a  copy  of  any  unpublished 
meteorological  information  which  is  hi  the  office  can  obtain  it  by  stating 
the  nature  of  the  information  required,  the  object  for  which  it  is  wanted, 
and  by  paying  the  expense  of  copying. 

I  am  fiii'ther  to  stace^  that  in  case  of  the  publication  of  such  informa- 
tion or  of  i-esults  derived  wholly  or  in  part  from  it,  au  acknowledgment 
of  the  source  from  which  it  has  been  obtained  must  be  annexed. 
I  have  the  honour  to  be. 
Sir, 

Your  obedient  servant 


Director. 


To 


APPENDIX  IV. 

Instrumekts  supplied,  &c.  to  the  Royal  Navy. 


Baio- 
meters. 

Ane- 
roids. 

Thermometers. 

Hydro- 

Ordi- 
nary. 

Max. 

Min. 

meters. 

January  iBt,  1868,  afloat 

Issued  in  1868             -            -            - 

212 
65 

420 

no 

881 
267 

14 
25 

13 
23 

233 

40 

Instroments)            -            -            - 

277 

89 

530 
114 

1,148 
842 

39 
29 

36 
24 

273 
112 

Jannaiy  Ist,  1869,  afloat 

188 

416 

806 

10          12 

1 

161 

Admiralty  Instruments  in  use  at  Stations,  including  Dockyards,  Naval 
Stations,  and  Admiralty  Surveys  by  Shore  Parties. 


January  let,  1867,  in  use 
I«uedml867 

84 
8 

98 
11 

177 
25 

? 
10 

? 

7 

40 

Returned  in  1867        - 

92 
22 

109 
18 

202 
12 

10 
3 

7 
3 

40 

January  Itt,  1868,  in  uee 
iMued  la  1868 

70 
5 

91 
10 

190 
5 

\ 

4 

1 

40 

Returned  in  1868 

75 
12 

101 
20 

195 
62 

8 
9 

5 
10 

40 

1 

January  1st,  1869,  in  use 

63 

81 

133 

? 

? 

39 

24028. 
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Admiralty  Instruments  lost,  destroyed,  &c.,  t.«-,  written  off  Books. 


meten. 

Ane- 
roids. 

Thermometers. 

Hydro- 

Ordi- 
nary. 

Max. 

Min. 

meten. 

In  1867            -            -      '     • 

In  1868           .            -            -            - 

15 
5 

23 
20 

165 

268 

16 
14 

11 
9 

96 
51 

Total  in  two  years    - 

20 

43 

433 

so 

20 

147 

Disposition  of  Admiralty  Instruments  on  January  Ist  1869. 


Afloat  in  Royal  Nayy  - 
In  merchant  ships 
At  stations  for  use 
In  store,  at  M.O. 

Woolwich 


Chatham 

Sheemess  - 

Portsmoath 

Deronport 

Qneenstown 

Gibraltar  - 

Malta 

•ffalifax       . 

Bermuda  - 

Jam^ca    - 

Ascension 

Cape  of  Good  Hope 

Hong  Kong 

Valparaiso 

Totals 


188 
2 

63 
164 

15 
3 

10 
4 
5 
4 
4 
2 
5 
9 
6 
4 
3 

10 
4 


416 


81 

68 

10 

7 

11 

15 

12 

5 

4 

9 

5 

9 

3 

2 

9 

24 

1 


505   691 


705 


133 
265 
39 
18 
42 
24 
36 
11 
6 
46 
24 
18 
11 
10 
11 
45 
23 


10 


1,467    99 


43 

8 
2 
7 
6 
9 
3 
1 
1 
3 
2 
1 


12 


43 
7 
2 

7 
6 
9 
3 
1 
1 
3 
.  1 
1 


98 


158 


39 
138 
12 
17 
13 
26 
32 
12 

4 
28 

4 
16 

8 

16 
24 
16 
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Instruments 

supplied  &c. 

,  to  the  MeiTAntile  Marine. 

Ck>mpa8SeB. 

Thermometers. 

Hydrometers. 

January  Ist,  1868,  afloat- 
Issued  in  1868     - 

58 

49 

18 
8 

332 
271 

220 
192 

Returned  in  1868 

107 
45 

26 
14 

603 
210 

412 
158 

January  Ist,  1869,  afloat - 

62 

12 

393 

254 

Instruments  in  use  at  Stations,  viz..  Telegraph  Offices^  Lighthouses, 
Observatories,  Navigation  Schools,  &c. 


January  Ist,  1867,  in  use 
Issued  m  1867     - 

109 
19 

8        ., 

1 

279 
25 

67 
6 

Returned  in  1867 

128 
19 

9 

304 
50 

68 

January  1st,  1868,  in  use 
Issued  in  1868     - 

109 
10 

9 

254 
29 

63 

4 

Returned  in  1868 

119 
18 

9 
2 

283 
29 

67 
12 

January  1st,  1869,  in  use 

101 

7 

254 

55 

*  The  exact  numbers  of  maxlmnm  and  minimum  thermometers  in  senrioe  are  not  known 
owing  to  no  record  of  them  having  been  kept  previously  to  1887. 
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Instruhents  lost  or  destroyed  in  Merchant  Ships  or  at  private  Stations. 


Bwometen. 

Compasses.      Thermometers. 

Hydrometers. 

In  1867   - 
In  1868  - 

11 
11 

2 
2 

106 
157 

30 
82 

In  two  years 

22 

4 

263 

112 

Disposition  of  Board  of  Trade  Instruments  or 

i  the  Ist 

January 

'  1869. 

Thermometers. 

Baro- 

Oom- 

Hydit}- 

Where. 

meters. 

passes. 

Ordinary. 

Max. 

Wn. 

meters. 

In  merchant  ships 

60 

12 

393 

254 

In  nayal  ships     - 





101 





8 

In  use  at  stations 

101 

7 

254 

40 

39 

55 

In  store  at  M.O.  - 

82 

18 

218 

12 

18 

118 

„         Queenstown   -• 

— 

— 

12 

— 

-. 

— 

„        Gibraltar 

_ 

— 

12 



— 



„        Beimnda 

1 



_ 

— 





At  Southampton  agency  - 

2 

2 

48 

— 

— 

20 

„  Bristol 

4 

5 

6 

— 

— 

14 

„  Liyerpodl 

13 

7 

64 

— 

— 

60 

„  Belftst 

2 

3 

18 

— 

— 

21 

^  Hull  - 

8 

5 

8 

— 

— 



„  Leith- 

4 

1 

28 

— 

— 

12 

„  Greenock 

I 

2 

6 

— 

— 

2 

„  Glasgow        . 

1 

3 

1 

— 

— 

12 

Totals   - 

279 

65 

1,164 

52 

52 

571 

Deep  sea  Thermometers, — On  the  1st  January  1869  there  were  49  of 
these  instruments  on  service  in  the  Navy,  and  one  in  a  merchant  ship. 


APPENDED  V. 

List  of  Stations  reporting  Meteorological  Observations  by  Telegraph 
to  the  Office,  with  the  Observers. 


Nairn     - 

W.  D.  Penny  - 

Schoolmaster. 

Aberdeen 

- 

J.  Gibson 

. 

. 

. 

Telegraph  Superintendent. 

Leith     - 

T.  Bolton 

. 

. 

- 

Telegraph  Clerk. 

Shields  - 

T.  AUaway     - 

. 

. 

- 

Do. 

Scarborough  - 

F.  Shaw 

- 

- 

- 

Do. 

Yarmouth 

T.  liobinson   - 

- 

. 

. 

Do. 

Ardrossan 

W.  McNeil      - 

. 

. 

- 

Do. 

Greencastle     - 

J.  Kelly - 

» 

. 

_ 

Do. 

Holyhead 

J.  Andrews     - 

- 

- 

- 

Do. 

Liyerpool 

S.  Jones 

. 

- 

- 

Do. 

Valencia 

E.  0*SulIivan 

- 

- 

- 

Do. 

Cape  Clear     - 

G.  Griffin 

- 

. 

- 

Do. 

Roches  P<Mnt  - 

W.  Kennedy  - 

. 

- 

- 

Do. 

Pembroke 

J.  C.  Walker  - 

. 

. 

. 

Do. 

Penzance 

J.  Senior 

- 

. 

. 

Do. 

Plymouth 

W.Piuchin    - 

. 

- 

- 

Do. 

Portsmouth     - 

T.  Hardy       - 

- 

. 

- 

Do. 

London* 

Clerks  in  Meteorological 

[Office. 

Heart's  Content 

J.  Weedon     - 

• 

- 

- 

Telegraph  Superintendent. 

*  Seports  not  sent  tyr  telegraph. 
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APPENDIX  VL 

Telegraphic  Weather  Intelligence. 

Tlie  following  stations,  having  been  approved  by  the  Board  of  Trade, 
arc  supplied  with  telegraphic  information  of  stonns  free  of  expense, 
and  "  drum  "  signals  have  been  furnished  to  most  of  them,  all  further 
expenses  attendant  on  the  maintenance  and  repair  of  the  apparatus 
being  boi-ne  locally.  The  stations  are  situated  66  in  England,  26  in 
Scotland,  and  7  in  Ireland. 


December  31st  1868. 

NORTH. 

WEST. 

SOUTH. 

EAST. 

Inverness. 

Mary  port. 

Teignmoath. 

Tynemouth. 

Nairn. 

Workington. 

Exeter. 

Barghead. 

Whitehaven. 

Exmouth. 

Middlesborough. 

LoBsiemoath. 

Barrow. 

StHeUerl  -r 

Redcar. 

Buckie. 

Morecambe. 

Whitby. 

Portsoy, 

Fleetwood. 

Cowes. 

Filey. 

Banff. 

Blackpool 

Portsmouth. 

Withemsea. 

!Fra£erburgh. 

Lythain. 

Littlehampton. 

Hull. 

I'eterhead. 

Runcorn. 

Hastings. 

Goole. 

Aberdeen. 

South])ort. 

Rye. 

Grimsby. 

Stonehaven. 

Liverpool. 

Worthing. 

Boston. 

Montrose. 

Qneensferry. 

Devonport. 

Lynn. 

Broughty  Feiry. 

Mostyn. 
Holyhead. 

Yarmouth. 

Dundee. 

Harwich. 

Anstruther. 

Port  Penrhyn. 

Chatham. 

Alloa, 

Carnarvon. 

Sheemess. 

Orangemonth. 

Aberystwith. 

Faversham. 

Granton. 

Milford. 

Woolwich. 

Leith. 

IJanelly. 

Ipswich. 

Fishenrow. 

PorthcawL 

Dover. 

Donbar. 

Penarth. 

Eyemouth. 

Cardiff. 

Berwick. 

Newport. 
WestoD-saper- 

Mare. 
Bumham. 
Ilfracombe. 
Barnstaple. 
Fremington. 
Instow. 
Hayle. 

Glasgow. 

Penzance. 

Greenock. 

Falmouth. 

Campbelton. 

Girvan. 

Kingstown. 

Howth. 

Belfast. 

Dungarvan. 

Youghal. 

Tralee. 

Galway, 

t 

Information  is  also  exchanged  with  France,  Holland,  Hamburg,  and 
Norway. 

Stations  added  since  December  31st,  Brighton,  Cromer,  andPembrey. 
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APPENDIX  VIL 

Circular  No.  278.    M.  8542. 

Telegraphic  Weather  Information, 

Sir,  Board  of  Ti-ade,  30  Nov.  1867. 

I  AM  directed  bj  the  Board  of  Trade  to  acquaint  7011,  that  they 
have  been  informed  by  the  Meteorological  Committee  appointed  by  the 
Koyal  Society,  that  that  Committee  are  now  prepared  to  issue,  free  of 
cost,  to  ports  or  fishing  stations  which  are  accessible  by  telegraph,  notice 
of  serious  atmospheric  disturbance  on  the  coasts  or  in  the  vicinity  of  the 
British  Islands. 

The  conditions  on  which  these  notices  will  be  issued,  are  as  follows, 
viz.  :— 

They  wiU  be  forwarded  in  each  case  as  soon  as  information  of  the 
atmospherical  disturbance  shall  have  been  received  at  the  Meteoro- 
logical Office,  and  the  ports  or  fishing  stations  to  which  they  are  to  be 
sent  will  be  determined  by  the  Board  of  Trade. 

When  the  list  of  places  to  which  notices  may  be  sent  has  been  deter* 
mined  by  the  Board  of  Trade,  it  will  rest  with  the  Meteorological 
Committee,  in  each  case  of  atmospheric  disturbance,  to  send  notices  to 
all  or  any  of  those  places,  as  the  ciix;umstances  of  the  particular  case  may 
appear  to  the  Meteorological  Ofiice  to  be  advisable. 

When  a  telegraphic  notice  of  atmospherical  disturbance  is  received  at 
one  of  the  places  named  on  the  Board  of  Trade  list,  its  receipt  is  to  bo 
made  -public  by  hoisting  one  of  the  late  Admiral  FitzRoy's  drums,  and  the 
drum  is  to  remain  hoisted  for  36  hours  after  the  receipt  of  the  telegraph 
message  containing  the  notice. 

One  telegraphic  notice  implies  that  the  drum  is  to  remain  hoisted  for 
36  hours,  and  no  longer. 

Should  the  Meteorological  Committee  think  it  necessary  that  a  drum 
should  remain  hoisted  for  more  than  36  hours  in  any  case,  they  will 
send  messages  to  that  efiect,  and  continue  them  from  day  to  day  so  long 
as  it  appears  desirable,  or  until  the  storm  shall  have  abated. 

If  the  authorities  at  any  port  or  fishing  station  wish  to  receive 
intelligence  of  atmosphericid  disturbances,  and  will  undertake  to  hoist 
the  drum,  subject  to  Uie  conditions  named,  and  subject  to  such  regula- 
tions or  directions  as  may  from  time  to  time  be  issued  by  the  Meteoro- 
logical Office,  an  application  should  be  addressed  to  the  Secretary  to  the 
Meteorological  Committee,  2,  Parliament  Street,  Westminster,  S.W.,  in 
order  that  the  necessary  steps  may  be  taken  to  place  the  name  of  the 
station  on  the  Board  of  Trade  list,  and  to  provide  the  flagstaff  and  drum. 

It  is  to  be  understood  that  where  the  place  or  station  can  pay  for  a 
flagstaff  and  drum  they  will  be  expected  to  do  so,  if  a  staff  and  drum  are 
not  already  provided ;  and  that  where  it  is  made  to  appear  to  the  Board 
of  Trade  that  no  staff  and  drum  arc  provided,  and  that  the  place  is  too 
poor  to  bear  the  expense,  then  the  cost  will  be  defrayed  by  the  Meteoro- 
logic4il  Office,  with  the  sanction  of  the  Board  of  Trade. 

But  in  all  cases,  whether  the  first  cost  of  the  flagstaff  and  di-um  are  or 
are  not  borne  by  the  local  authorities,  the  local  authorities  must  under- 
take to  bear  all  subsequent  charges  connected  with  the  hoisting  of  the 
signal,  and  the  maintenance  of  the  signal  appai^atus. 

The  only  subsequent  expense  that  will  be  defrayed  by  the  Meteoro- 
logical Office  will  be  the  charge  for  transmission  of  the  notices  of 
atmospherical  disturbances. 

I  am,  &c, 

T.  H.  Farrkr. 
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^j.   3-  APPENDIX  Vm. 

(late  26.)'  Inspecting  Officer's  Division  or  Receiver's  District 

Iflsaed  by  the  Repobt  by  Inspecting  Officer  of  Coast  Guard  or  Receiver  of  Wreck 
Joardof  Tn^e,  ^f  ^^^  DIRECTION  and  Force  of  the  Wind  and  of  the  State  of  the 
January  1868.  ^^^^^^  during  the  Time  that  the  Wind  blows  with  the  Force  of  8 
or  upwards,  whether  the  Drum  is  up  or  not. 

PASnOUULJtS  ov  Placb  A3n>  Datb  ov  Bbpobt. 


Date 

Place. 
1. 

Yev. 
8. 

Month. 
8. 

Day. 

4 

• 

State  op  Weather. 
To  be  recorded  as  soon  as  the  Wind  reaches  the  force  of  8,  and  as  far 
as  practicable,  once  every  Six  Hours  as  long  as  its  force  does  not 
fall  below  8. 


Date  and  hour 

of 
Obaenratioiks. 

S. 

Direction  of 
the  wind. 

(Here  state 
the  true  di- 
rection   of 
the    wind, 
not     the 
magnetic.) 

6. 

Poree  of  the 
Wind. 

(Here  state  the 
force,  accord- 
ing to  the  no- 
tation on  the 
back  hereof.) 

7. 

State  of  the 
Weather. 

(Hero      state 
briefly      the 
state  of  the 
weather,  «.0r., 
"blue    sky/' 
•«fog."«mist," 
-raln/'**8now" 

'^i!i^^"ii:. 

Ac.) 
8. 

Rbkaseb. 

1.  Wheneverthe"Dnmi" 
is   hoisted,  the  tttct 
should  be  noted   in 
this  column,  with  the 
date  and  hour  of  hoist- 
ing and  of  lowering  it. 

2.  If  the  greatest  vio- 
lence of  the  wind  oc- 
curs at  a  time  not 
stated  in  Column  6, 
the  Ikct    should  be 
noted  in  this  column, 
with  the    date    and 
hour  of    the   occur* 
rence,  and  with  the 
direction  and  force  of 
the  wind.-<9M    also 
foot  note. 

9, 

o'clock M. 

o'dook Jt, 

—  o'clock M. 

Third  observation. 

o'clock ^M. 

o'clock V. 

Pifthobeernbtion. 

—  o'clock ^M. 

Sixth  obsermtion. 

o'clock u. 

Seventh  observation. 

o'clock M. 

Eighth  observation. 

o'clock ^M. 

Ninth  observation. 

o'clock ^M. 

Tenth  observation. 

o'clock M. 

Eleventh  observation. 

o'clock u. 

Twelfth  observation. 

N.B.— The  time  at  which  the  wind  is  at  its  greatett  force  should  in  all  cases  be  gpsciaUv  noted, 
and  iMrticulars  should  be  given.  If  the  greatest  force  does  not  happen  near  the  time  of  one  of 
the  six-hourly  observations^  the  particulars  should  be  entered  in  addition  to  the  usual 
observations. 

(Signature  and  Title  of  OflBoer  forwarding  this  Report.) 
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Directions. 

Whbnbvbr  the  wind  begins  to  blow  with  foice  8  or  upwards,  the  fact  is  to 
be  noted  in  Columns  5,  6,  7>  and  8  of  this  form  as  the  "  First  Observation ; " 
and  the  direction  and  force  of  the  wind  and  state  of  the  weather  are  to  be  noted 
herein  eveiy  six  hours  during  the  time  that  the  wind  remains  at  force  8  or  above 
it.  It  is  to  be  distinctly  understood  that  the  entries  in  this  form  are  to  be  com- 
menced only  when  the  wind  reaches  Force  8,  that  they  are  to  be  discontinued  as 
soon  as  the  wind  faJls  below  Force  8,  and  that  they  are  to  be  made  whether 
Admiral  RtzRoy's  drum  is  hoisted  or  not. 

The  value  of  this  Form  will  depend  on  the  readiness  and  accuracy  with  which 
it  is  kept  and  forwarded  to  the  Board  of  IVade. 

The  Officers  who  make  these  Returns  are  not  required  to  possess  any  scientific 
knowledge  or  attainments,  but  are  expected  to  exercise  ordinaiy  care.  The 
sxulor's  habit  of  observing  the  weather  and  sky,  coupled  with  common  sense 
and  tolerable  accuracy,  will  ensure  that  these  Reports  are  what  they  are  intended 
to  be.  * 

T%ey  should  be  sent  to  the  Board  of  Trade  at  the  earliest  moment  after  thetoind 
falls  below  Force  S,  and  they  need  not  be  enclosed  in  an  enoelope  whin  sent  to  the 
Board  of  Trade,  A  supply  can  at  any  time  be  got  from  the  Jleceiver  of  Wreck 
for  the  district, 

FiGUKES  to  denote  the  Force  of  the  Wind. 


0.  Cahn. 

1.  Light  Air  -    Just  sufficient  to  give 

steerage  way    - 

2.  LiRht  Breeze     -  f^iS'::?}'!' A]^l  1  to  2  knots. 

3.  GSitleBKeze    J     l^iri!!^^!^''^^  ^  *»  ^     » 

4.  Moderate  Breeze|    ^^7^1^  f    "  fs  to  6     .. 


5.  Fresh  Breeze 

6.  Strong  Breeze 

7.  Moderate  Gale 

8.  Fresh  Gale 

9.  Strong  Gale 


In  which  she  could  just 
•    cany  in   chase,  full- 
and  by    - 


"Royals,  &c. 

Single  reefii  and  T.  G.  sails. 
Double  reefs  and  jib,  &c. 
Triple  reefs,  &c. 
Close  leeft  and  courses. 


10.  Whole  Gale.      -    In  which  she  could  just  bear  close-reefed  main  top- 

sail and  reefed  foresail. 

11.  Storm        -        -    Under  storm  staysail. 

12.  Hurricane-       -    Bare  poles. 


APPENDIX  IX. 

List  of  Places  supplied  with  Fishery  Bakombtbrs. 


Those  supplied  during  the  years  1867-8  are  distinguished  by  an  asterisk, 

SheOand  A/^*.— Sandsair,  Lerwick. 

Orkney  Isles. — ^Hurray. 

Scotlandy  east  coast, — Stroma,  Staxigoe  and  Elzie,  Sarclet,  Lybster, 
Portmahomack,  Cromarty,  Avoch,  Nairn,  Burghead,  Portessie,  Port 
Knockie,  Portsoy*,  Whitehills,  Gardenstown,  Rosehearty,  Pitullie, 
Findon,  Portlethen,  Arbroath,  Broughty  Ferry,  St.  Andrews,  Crail, 
Cellardyke,  St.  Monance,*  Burntisland,  Newhaven, 

England^  east  coast. — ^Berwick,  Beadnell,  North  Shields,  South 
Shields,  West  Hartlepool,  Staithes,  Scarborough,  Filey,  Flamborough, 
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Bridlington  Quay,  Withernsea,  Hull,  Lynn,  Wells,  Gorleston,  Harwich,* 
Brightlingsea*,  Wivenhoe*,  Margate,  Deal,  Kingsdown,' Dover. 

England,  south  coast,-— Tortsea^  St.  Helens  (Isle  of  Wight),  Gorey 
(Jersey),  Poole,  Weymouth,  Portland,  Budleigh-Saltertou,  Cawsaud, 
Mevagissey,  Gorranhaven,  Truro,  Devoran,  Penrhyn,  Falmouth,  Newlyn, 
Mousehole. 

England^  south-west  coast^St  Ires,  Hayle,  Port  Isaac,  Fremington, 
Bumham,  Highbridge. 

Wales. — Swansea,  Milford. 

Englandy  north-west  coast. — Fleetwood,  Morecambe,  Maryport. 

Isle  of  Man.~VoH  St.  Maiy*,  Peel. 

Scotland^  south-west  coast. — Port  Patrick,  Stranraer. 

Ireland^  east  coast. — ^Belfast,  Bangor,  Strangford,  Ardglass^  Dundalk, 
Ilowth,  Kingstown. 

Jrelandy  south  coast. — ^DungaiTon. 

Ireland,  west  coast. — Valencia,  Dingle,  Tralee,  Ballina*,  Killybegs*. 

Irelandy  north  coast. — Bunbeg,  Burton  Port,  Dunfanaghy,  Bath- 
muUen. 

Scotland,  west  coast. — Portree  (Isle  of  Skye),  Plockton  ;  and  in  the 

Hebrides,  Stornoway,  Cromore,  Babyle,  Obb,  Ness. 


APPENDIX  X. 
Specimens  of  Tables  in  process  of  Calculation. 
Table  I. — Mean  Monthly  Meteobological  Besllts  from  the  con- 
tinuous Automatic  Records  at  the   Seven  British  Observatories, 
commencing  July  1868, 


Months. 


THERHOMBTSS. 


Basoxbtes. 


Extremes. 


Max. 


Day. 


Ther. 


Min. 


Day. 


Ther. 


Means. 


Extremes. 


Max. 


Day. 


Bar. 


Min. 


Day. 


Bar. 


PSX88VXB. 


I>ry 
Air. 


Kew. 


July    • 

67^8 

22nd 

e 
89-6 

4th 

51^2 

ill. 
30-035 

28rd 

in. 
30*400 

28th 

in. 
29- 014 

in. 
'899 

In. 
29*686 

August 

63-1 

6th 

85-2 

27th 

49*3 

29*838 

1st 

30-273 

22nd 

29*103 

•430 

29*406 

September  - 

59-1 

7th 

85-3 

10th 

48-3 

29-831 

7th 

30*346 

29th  .  29*192 

•880 

29*401 

October     - 

November  - 

December  - 

Means    - 

• 
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Tabi^  1. — Mean  Monthly  Meteorological  Results  from  the  contiiuious 
Automatic  Records  at  the  Seven  British  Obaervatories,  commencing 
July  1868 — continued. 


t 

TlIBRMOMBTBR.                 I                           BaSOMETER. 

1 

Paessuab. 

a 

Extremes.             | 

Extremes. 

1 

Months. 

Max. 

i 
Min.       ,  Means. 

Max. 

Mill. 

Dry 
Air. 

Day. 

Ther. 

Day.  j  Ther.j 

Day. 

Bar. 

Day. 

Bar. 

Falmouth, 


July    •      - 

63^4  '  2Snd 

78^2 

8l8t 

o 
53-8 

in. 
29-873 

Slst 

in. 
30-127 

29th 

in. 
29-440 

in. 
•460 

in. 
29-423 

August 

61-0  !    4th 

7S-8  '  23rd 

68-1 

29-728 

27th 

30196 

Slst 

29-197 

-434 

29-29^1 

69*8 

8th 

7d-0  '  80th 

40-1 

29*560 

1st 

80-120 

29th 

28-805 

•4)4 

29-126 

October      . 

' 

November  - 

December  • 

Means     - 

1 

Stonyhukst. 


1  . 

July    •       •  i  62*1 

15th 

88^8 

24th 

e 
45-4 

in. 
29-701 

23rd 

in. 
80^162 

*2Sth 

in. 
29-131 

in. 
•388 

in. 
29*313 

August       -  .  60-4 

4th 

84-4 

30th 

47^0 

29*603 

1st 

29-916 

21st 

28-805 

•885 

29118 

6th 

80-0 

12th 

41*0 

28*464 

8th 

30-098 

29th 

28-686 

•346 

29-138 

October      - 

November  - 

Dcoembcr  - 

Means     • 

Glasgow. 


July   - 

60*6    15th 

80^7 

28rd 

45^3 

in. 

29-862 

23rd 

in. 
30-325 

28th 

in. 
29*214 

in. 
-464 

in. 
29^698 

August 

68-6  i   4th 

1 

83-9 

26th 

47-0 

20-616 

Ist 

30*048 

22nd 

29-082 

•341 

29-275 

September  - 

63-2 

0th 

75-0 

13th 

37-3 

29-686 

8th 

80-311 

29th 

28-806 

•822 

29-874 

October      - 

November  - 

December  - 

Means     • 
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Table  I. — Mean  Monthly  Meteorological  Results  from  the  continuous 
Automatic  Records  at  the  Seven  British  Observatories,  commencing  July 
1  ^Q^— continued. 


Thesmometsr. 

Basohstsb. 

PUBSSUSB. 

Months. 

Extremes. 

Extremes. 

1 

. 

Max. 

11 

[in. 
j  Ther. 

Means. 

Max. 

Min. 

1 

Dry 
Air. 

Day. 

Ther. 

Day. 

Day. 

Bar. 

Day. 

Bar. 

Aberdeen. 

July   - 

l»?6 

8th 

75-8 

28rd 

44-7 

in. 
29-946 

23rd 

In. 
80*466 

28th 

in. 
29*407 

in. 
-862 

in. 
29*684 

August 

67-4 

1st 

75-0 

19th 

45-8 

29-096 

2nd 

80*112 

22nd 

29*090 

•877 

29^819 

8S-0 

6th 

71-7 

80th  .  40*9 

29-822 

8th 

80-405 

28th 

29*021 

•882 

29*600 

October     - 

November - 

December  - 

MeanB        - 

1 
t 

i 

Arkaoh. 

July   .      . 

o 

ei-1 

14th 

1 
79'7  I  28rd 

44*6 

in. 
29*886 

2Srd 

In. 
80*880 

28th 

in. 

29-008 

in. 
*418 

in. 
29*468 

August      . 

68-8 

4th 

80*0    10th 

48*0 

29-686 

ist 

80*086 

2l8t 

29*062 

•879 

89-866 

September  - 

M-7 

6th 

77*9 

dOth 

41'2 

29*611 

9th 

80*814 

fi9th 

28-666 

•861 

89*860 

October     - 

November - 

December  - 

Means 

Valencia. 

July   - 

_ 

. 

— 

— 

— 

in. 

in.     1    __ 

in. 

in. 

In. 

August 

89-8 

2nd 

77-2 

19th 

49-6 

29*880     80th 

80-244     21st 

29*084 

*892 

29*488 

September  - 

B7"l 

5th 

68-6 

80th 

48*1 

29'738 

7th 

80-842     28th 

28*687 

•882 

29-866 

October      - 

November  - 

December  - 

1 
i 

Means 

i 

1 
t 

1 

1 
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Table  II. — Five-Dat  Means  of  the  Thermometer  and  Barometer, 
from  the  continuous  Automatic  Records  at  the  Sev-en  British 
Observatories,  commencing  30th  June  1868. 


thermometer. 


S  Day  Periods. 

Kew. 

PalmoTith. 

Stony- 
hurst. 

Glasgow. 

Aberdeen. 

Annagh. 

Valencia. 

Jane  30  to 

o 

o 

o 

o 

o 

o 

o 

July          4- 

62-1 

61-6* 

62*2 

63-2 

67-6 

61-1* 

„       5-9. 

65-7 

— 

60-7 

58-3 

58-6 

60-1 

„    ia-14  - 

67-6 

65  •7* 

63-3 

61-6 

67-5 

65-4 

„      15-19. 

71-1 

64-8* 

61-8 

60-1 

60-7 

67 -9* 

„     20-24- 

70-0 

65-7* 

62-0 

59-6 

59-9 

61-2* 

„     25-29- 

66-5 

62-8 

63-6 

62-6 

58*5 

60-5 

Ang.30-  3- 

68-5 

63-5 

65-6 

64-2 

61-5 

64-8 

65-7 

„       4-8. 

68-5 

64-8 

64-5 

62-5 

61*3 

61*3 

61*0 

„       9-18- 

64*2 

61-6 

60-3* 

.'i7-9 

56*9 

57-3 

58*1 

„     14-18- 

64-5 

60-9 

62«6 

60-6 

58-3 

59-1 

59-4 

„     19-23. 

59-2 

58*6 

55-8 

55-1 

55-2 

54-1 

66-6 

«     24-28- 

68-0 

58*5* 

54-5 

52-9 

54-6 

54-1 

67-6 

Sept  29-  2  . 

61«0 

60-6 

58'9 

66-4 

56-4 

59-1 

59-9 

„       3-  7  . 

66-9 

64-1 

65'2 

59*5 

60' 1 

62-0 

6ro 

„       8-12  - 

59'2 

62-9 

54' 1 

51-5 

61-4 

61-8 

57'5 

,.     13-17- 

56-9 

59-1 

50-4 

48«5 

49 '3 

50-6 

58-1 

„     18-22- 

57-8 

58-8 

56-4 

54-3 

53-8 

55'5 

55' 8 

„     23-27. 

56-9 

66-4* 

53*3 

52-3 

50-7 

52*8 

54*2 

Oct  28-  2  - 

„       3-7- 

„       8-12  - 

„     18-17- 

„     18-22- 

„     23-27- 

Nov.  28-  1  - 

,.       2-6- 

„       7-11  . 

„     12-16. 

„     17-21- 

„     22-26- 

Dec  27-  1  . 

„       2-  6  - 

,.       7-11  . 

„     12-16- 

r,      17-21. 

„     22-26- 

1 

„     27-31. 

Means  -    - 

1 

i         1 

♦  In  every  case  in  which,  owing  to  any  canse,  five  honrly  records  are  deficient  during 
the  five  days  to  which  the  mean  refers,  the  figures  have  been  marked  with  an  asterisk. 
The  committee  wonld  observe  that  the  records  for  1869  show  a  marked  improvement 
as  regards  continoity  on  those  obtained  in  the  previous  year. 
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Table  IL — Five-Day  Means  of  the  Thermometer  and  Barometer,  from 
the  continuous  Automatic  Records  at  the  Seven  British  Observa- 
tories, commencing  30th  June  1868. — continued. 


WET  THBEMOMETER. 


6  Day  Periods. 

Kew. 

Falmouth. 

Stony- 
liiirHt. 

Glasgow. 

Aberdeen. 

Armagb. 

Valencia. 

June  30  to 

o 

o 

o 

0 

o 

o 

o 

July          4  - 

54-9 

57-7* 

65-7* 

57-4 

51- 3* 

55-9* 

„       5-9- 

57-0 

— 

57-1* 

54*3 

53-8* 

55*9 

„     10-14  - 

60-3 

61-7* 

57-3 

55-3* 

53'6» 

59- 5* 

„     15-19- 

62-5 

61-7* 

57-5 

55-5 

55- 7* 

55-2* 

„     20-24. 

60-9 

60- 8» 

57-5 

55-8 

54-5* 

58- 3* 

,.     25-29- 

59-9 

58  •9* 

561 

56-0 

54-9* 

55  •4» 

Aug.  30-  3  - 

58-4* 

59 -S* 

58-6 

57-9 

57-3 

59-1 

60-9 

„       4-8- 

62-2 

60-9 

68-2 

57-2 

56-8* 

671 

56  •9* 

„       9-13  - 

60-0 

57-6 

571 

55-2 

53-7* 

54*9 

54*4 

„      14-18- 

61-6 

58-1 

56-7 

56-7 

55-2 

54-9 

54-9 

„      19-23- 

55-9 

54*5 

52-1 

51'6 

51-4* 

51-2 

52-6 

„     24-28  - 

53-1 

54-4* 

51-1 

iSO-l 

49-4* 

51-0 

65«1 

Sept  29-  2  - 

57-4 

67-9 

55-8 

541 

52-7* 

56-1 

57-7 

„       3-7- 

60*9 

61*3 

60-7 

56*4 

56*7 

57- 3* 

56-2 

„       8-13. 

53-6 

58-0* 

50^4 

47-5 

47-5 

60-1 

54*1 

„     13-17- 

61-1 

56 -O* 

46-6 

44*6 

45-4 

47'2 

54-3 

„      18-22- 

65-1 

56-5 

53«3 

62-4 

52-5 

53*3 

53-1 

„     23-27- 

54-1 

— 

51-0 

4&'7 

48-6 

51-6 

51-7 

Oct    28-  2  - 

„        3-  7  - 

„        8-12  - 

„      13-17- 

,,      18-22- 

„      23-27- 

Nov.  28-  1  - 

„        2-6- 

r,        7-11  - 

„      12-16  - 

„      17-21  - 

„      22-26- 

Dec.  27-  1  . 

„       2-  6  - 

„        7-11  - 

H      12-16  - 

• 

„      17-21  - 

„      22-26  - 

„      27-31- 

Means 

i 

1 

♦  See  note,  p.  59. 
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Table  IL — Five-Day  Means  of  the  Thermometer  and  Barometer,  from 
the  coDtiuuous  Automatic  Records  at  the  Seven  British  Observa- 
tories, commencing  dOth  Jane  1868 — continued. 


BABOMETER. 


6Day  Periods. 

Kow. 

Fhlmonth. 
m. 

Stony- 
hunt. 

ID. 

GlanRow. 

Ab6Tdc6n. 

Armagh. 

Yalenda. 

^in7~ 

in. 

in. 

m. 

in. 

June  30  to 

29* 

29* 

29* 

29* 

29* 

29* 

29* 

Jnly          4  - 

1-105 

•955 

•806 

I-IU* 

1«100* 

1-047 

„       5-  9  . 

1-088 

•945 

•735 

•893 

-980* 

•921 

„      10-14  - 

1-061 

•860 

-787 

-996 

1-129 

-994* 

^      15-19  - 

-976 

-885* 

-595 

•712 

•769 

•754* 

„      20-84 . 

1-171 

-861* 

•812 

-973 

1-053 

•990 

„      25-29  - 

•821 

•782* 

-499 

•656 

•785 

•453* 

Aug.  30-  8  - 

1-069 

•906 

•788 

•886 

•978 

•869 

•988 

M        4-8- 

-864 

-695 

•419 

-503 

•504 

•505 

•771 

„        9-13  - 

•695* 

•501 

•881 

•486 

-642 

•462* 

•646 

^      H-18- 

•782 

-540* 

-461* 

•707 

•848 

•679 

•826 

„      19-23  - 

•729 

•670* 

•461 

•483 

•582 

•585 

•858 

„      24-28  - 

1-071 

-961 

•576 

-615 

•588 

•782 

1-087 

Sq>t  29-  2  - 

1-184 

1-039 

•772 

•869 

•911 

•897 

1-156 

„       «-7- 

1-111 

•908 

-752 

•894 

-978 

-882 

1-068 

„        8-12 . 

1-118* 

•851 

-837 

1*062 

1-182 

-969 

1-126 

„      18-17. 

•849 

•549 

-578 

•880 

•944 

•743 

•742 

„      18-22  - 

•642 

•262 

-809 

•588 

•785 

•513* 

•602 

n      28-27. 

•561 

•255* 

•139 

•841 

-471 

•139* 

•872 

Oct.    28-  2- 

„       3-7- 

„        8-12- 

„      13-17- 

n      18-22- 

„     28-27- 

Nov.  28-  1  - 

M       2-6. 

„       7-11- 

„      12-16- 

„    17-ai . 

„      22-26. 

Dec.  27-  1  . 

„        2-  6  - 

»       7-H- 

.,      12-16  - 

„      17-21  - 

^      22-26  - 

„      37-81- 

Means 

1 

*  See  note,  p.  59. 
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APPENDIX  XL 

List  of  PEsaoNS  in  the  Emplothext  of  the  MsTEOROLoaiCAL  Cok- 
HiTTEE  on  December  dlst,  1868,  with  their  Occupations  and  Amount 
of  Yearly  Salary. 


Name. 


Robert  R  Scott  - 
Capt  H.  Toynbee  - 

Senior  Clerks. 

W.  Salmon,  R.N.  - 
J.  S.  Harding,  Jan. - 
B.  Strachan   - 

F.Gasterf     - 


Junior  Clerks, 

C.  Harding  - 
R.  H.  Curtis  - 
F.  Steventon  - 

J.  S.  Harding,  sen. 

Commisgionaire 

Balfour  Stewart     - 
Kev.  Thos.  Kerr     - 


Duties. 


Director  of  the  OtBce 
Marine  Superintendent 


Ocean  meteorology ;  redaction  of  logs     - 
Correspondence  and  accounts  .        •        • 

Care  of  instruments,  and  correspondence  there- 
with connected*  ------ 

Preparation  of  weather  report,  and  investiga- 
tions of  daily  weather  byretoms  from  Obser- 
vatories    ------- 

Ocean  meteorology;  reduction  of  logs    - 

Do.  Do.        -        -        - 

Preparation  of  weather  reports,  and  assbtance 

to  Mr.  Graster    ------ 

Registry   of  docoments,    and    assistance    in 

accounts    ------. 

Messenger ;  assistance  in  instrument  room  when 

required -        - 


Secretary  to  the  Committee ;  Director  of  the 

Normal  (Kew)  Observatory         -        -        . 

Director  of  Valencia  Observatory    -        .        . 


Salacy. 


800 
400 

s, 
0 
0 

0 
0 

210 
160 

0 
0 

0 
0 

190 

0 

0 

110 

0 

0 

100 
83 

0 
10 

0 
0 

80 

0 

0 

^78 

0 

0 

21s.  per  week 

£ 
400 
250 

0 
0 

d. 

0 
0 

All  junior  clerks  give  assistance  in  turn  in  the  preparation  of  the  weather  report* 
when  required. 


APPENDIX  XIL 

Code  of  Regulations  adopted  by  the  Meteobological  Ck)icMiTT£B  for 
ensuring  Accuracy  in  the  Results  derived  from  their  Self- 
becobbing  Instbuments. 

In  the  first  place  a  set  of  rules  have  been  framed  for  the  guidanoe  of 
the  various  observatories,  including  the  central  observatory  at  Kew. 
Secondly,  a  set  of  forms  have  been  constructed  on  which  to  register  the 
deficiencies  and  mistakes  in  the  returns  from  the  various  observatories, 
copies  of  which  when  filled  up  are  foi*warded  to  the  directors  of  these 
observatories  on  the  one  hand  and  to  the  Meteorological  Office  on  the 
other.  Thirdly,  a  diary  of  operations  has  been  constructed,  from  which 
each  observatoiy  may  know  the  times  at  which  the  various  documents 
ought  to  be  sent  to  Kew.  Fourthly,  each  month's  results  are  laid  before  , 
the  Meteorological  Committee,  accompanied  with  the  remarks  of  the 


*  Inoludiiitr  an  aUowanoe  of  fiO^  for  care  of  instruments. 

t  Mr.  8.  Jeffery  was  eugiflied  in  January  IMO,  tw  the  discussion  of  returns  fhuu  observatories ; 
salaiT  32.  per  week. 
}  OslculsAed  weekly. 
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director  of  the  central  obsenratory^  which  are  then  printed  in  the  minutes 
of  that  body.* 

Regulations  for  Baroobaph. 
Outlying  Observatory, 

(1.)  Thecurvesy  joomab,  and  tabulation  forms  to  be  written  upon 
according  to  the  pattern  furnished. 

(2.)  Always  begin  a  new  month  with  new  forms.  The  curved  and 
forms  are  to  be  numbered  consecutively  from  the  beginning  of 
the  year,  as  will  be  seen  from  the  diary. 

(3.)  Clock  to  be  set  to  Greenwich  mean  time  at  starting^  and  its 
error  not  to  exceed  two  minutes  in  two  days. 

(4.)  The  barograph  thermometer  and  the  standard  barometer,  and  its 
attached  thermometer,  ought  to  be  read  five  times  a  day,  if 
possible,  while  the  light  is  cut  off  by  the  clock-aiTangement. 
The  light  remains  cut  off  by  this  arrangement  for  four  minutes, 
and  it  is  necessary  to  read  the  standard  barometer  at  the  end 
of  this  interval — the  exact  points  in  the  curve  corresponding 
to  certain  known  readings  of  the  standard  may  thus  be  deter- 
mined. It  ought  to  be  noticed  when  the  standard  is  heaving 
or  oscillating. 

(5.)  The  instrument  should  always  be  started  between  10  and  11  a.m. 
Greenwich  mean  time  on  those  days  mentioned  in  the  diary. 

(6.)  Evay  change  made  in  the  instrument,  every  stoppage  of  clock, 
&c.,  and  all  peculiaiities  in  the  curve,  noticed  by  the  observer, 
should  be  inserted  in  the  journal  under  the  head  of  "  Remarks," 
with  the  exact  time  attached  thereto.  Should  the  height  of  the 
barometer  cistern  be  altered,  or  any  change  made  which  will 
affect  the  curve,  this  oughl^  as  already  mentioned,  to  be  noticed ; 
it  is,  however,  considered  that  all  such  changes  ought  to  be 
avoided. 

(7.)  The  previous  week's  curves,  journals,  and  tabulations  should  be 
sent  to  Kew  every  Thursday,  as  mentioned  in  the  diary. 

Central  Observatory  {Assistant). 

(8.)  The  assistant  at  Kew  shall  examine  each  curve  in  order  to  see  if 
there  is  any  want  of  light  or  appearance  of  bagging,  or  of 
finger  marks,  or  of  bad  photography,  and  he  shall  occasionally 
see  that  the  temperature  bar  is  in  proper  action. 

(9.)  He  shall  see  that  the  clock  and  clock-stop  have  been  in  good 
action  for  the  time  of  the  curve. 

(10.)  That  the  instrumental  clock  does  not  differ  more  than  two 
minutes  from  the  chronometer  as  recorded  on  the  curve. 

(1 1.)  That  the  date  written  on  the  back  of  the  curve  agrees  with  that 
on  the  &.ce. 

(12.)  That  the  curve  is  properly  written  upon  after  the  pattern. 


*  In  these  rnnarks  there  is  recorded,  amongst  other  things,  each  blank  in  the 
tnca  dnnng  the  month.  The  following  were  the  blanks  for  Febniaiy  1869: — 
Anemograph  (direction)       -    10  hourly  reeoxds  lost  out  of  4,704. 
Ditto      (velocity)        -        -    20  „  n        »     4,704. 

Barograph  -  -        -    13  „  „        „     4,704. 

Thermograph  (dry  bnlb)       -      2  „  »        »     4,704. 

Ditto    (wet  bulb)        -        -     12  „  „        „      4,704. 
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(13.)  That  in  the  barograph  journal  the  proper  day  of  the  month  is 
placed  alongside  of  Sunday,  and  that  the  others  follow  con- 
secutively. 
(14.)  That  the  times  of  starting  and  stopping  the  curve  as  recorded 
in  the  journal  have  been  projierly  recoixied  on  the  face  of  the 
curve. 
(It5.)  Finally,  ho  shall  ascertain,  by  means  of  a  simple  inspection  of 
the  curve,  that  the  beginning  and  ending,  as  shown  by  the 
curve  itself,  are  the  same  as  those  described  on  the  face  of  the 
curve. 
(16.)  Ho  shall  see  that  the  journal  readings  of  the  standard  barometer 
ai'e   entered   under   their  proper   dates   into   the  barograph 
tabulation  sheets. 
(17.)  Then  examine  in  a  general  manner  the  accordance  of  the  baro- 
graph and  standard  reiidings  for  each  day.     If  these  two  tests 
be   satisfactory  he  may  conclude   that  the  tabulations  and 
standard  readings  have  both  been  entered  under  their  proper 
dates. 
(18.)  Check  the  accuracy  of  the  subtractions  made  in  the  tables  of 
subsidiary    measurements    furnished    by    the    outlying    ob- 
servatory. 
(19.)  Investigate  all  cases  where  A— B  is  greater  than  '02  in.;  if 
an  error  be  revealed  in  the  tabulations,  this  error  ought  to  be 
corrected  at  once.     These  corrections  ought  to  be  made  before 
the  next  step  in  the  process  is  commenced. 
(20.)  Then  ascertain  the  accuracy  with  which  the  residual  correction 
has  been  found  according  to  the  method  described,  and  when- 
ever it  has  been  found  necessary  to  alter  the  residual  correction, 
a  correction  should  also  be  made  in  the  last  column  of  the 
tabulation  papers. 
(21.)  Then  check,  after  the  manner  described,  the  accuracy  with  which 
the  residual  con*ection  has  been   applied,  producing  a  new 
column  of  corrected  pressure,  which  he  shall  compare  with  the 
old  one,  and  any  error  discovered  by  this  comparison  shall  be 
corrected  at  once. 
(22.)  Portions  of  the  curve  too  faint  for  the  ordinary  instrument,  but 
capable  of  being  measured  by  the  ivory  scale,  shall  be  measui-ed, 
corrected,  and  marked  as  specified. 

Central  Observatory  {Director). 

(23.)  The  assistant  at  Kew  shall  bring  all  curves  and  tabulations 
which  exhibit  deficiencies  personally  before  the  director  of  the 
central  observatory,  and  the  latter  shall  make  the  necessary 
remarks  on  the  curves  and  tabulations,  or  cause  them  to  be 
made,  and  shall  communicate  aU  cases  of  failure  to  the  Meteoro- 
logical Committee  on  the  one  hand  and  to  the  director  of  the 
observatoiy  where  the  failure  occurred  on  the  other,  making 
any  I'emark  that  may  tend  in  his  estimation  to  obviate  in  future 
the  cause  of  failure. 

(24.)  He  shall  alpo  communicate  as  above  the  monthly  mean  differ- 
ences between  the  barograph  readings  reduced,  and  the  simul- 
taneous standard  readings. 

(25.)  He  shall  also  communicate  as  above  the  result  of  40  remeasure- 
ments  for  each  observatory  for  each  month,  to  be  made  at  Kew, 
noting  (1)  the  greatest  difference,  (2)  the  mean  difference  irre- 
spective of  sign,  (3)  the  residual  difference  (if  any),  taking 
signs  into  account. 
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Regulations  for  Thermograph. 

OtUfyihg  Observatory, 

1.)  The  curves,  jonmals,  and  tabulation  forms  to  be  ^viitten  upon 

according  to  the  pattern  Punished. 
2.)  Always  b^in  a  new  month  with  new  forms.     The  curves  and 

forms  are  to  be  numbered  consecutively  fix)m  the  beginning  of 

the  year,  as  will  be  seen  from  the  diary. 
3.)  Clock  to  be  set  to  Greenwich  mean  time  at  starting,  and  its  error 

not  to  exceed  two  minutes  in  two  days. 
4.)  The  standard  thermometers  should  be  read  at  least  five  times  a 

day  at  those  moments  when  the  light  is  cut  off  by  the  clock- 
arrangement.     The  mode  of  dealing  with  the  wet-bulb  has 

been  ab-eady  described,  p.  34. ' 
5.)  The  instrument  should  always  be  stalled  between  10  and  11  a.m. 

Greenwich  mean  time,  on  those  days  mentioned  in  the  diary. 
6.)  Every  change  made  in  tlie  instrument,  every  stoppage  of  clock, 

&c.,  and  all  peculiarities  in  the  curve  noticed  by  the  observer, 

should  be  inserted  in  the  journal  under  the  head  of  *'  Remarks," 

with  the  exact  time  attached  thereto. 
7.)  The  musUn  and  connecting  threads  ought  to  be  taken  off  the 

bulbs,  washed,  and  replaced  as  often  as  they  become  soiled. 
8.)  The  previous  week's  curves,  journals,  and  tabulations  should  be 

sent  to  Kew  every  Thursday,  as  mentioned  in  the  diary. 

Central  Observatory  {Assistant). 

9.)  The  assistant  shall  examine  each  curve  in  order  to  see  if  there  is 

any  want  of  light,  bagging,  finger  marks,  bad  photography,  or 

defective  action  of  wet  bidb,  during  however  short  a  space  of 

time. 
10.)  He  shall  see  that  the  clock  and  clocknstop  have  been  in  good 

action  for  the  time  of  the  curve. 
11.)  That  the  instrumental  clock  does  not  differ  more  than  two 

minutes  from  the  chronometer  as  recorded  on  the  curve. 
12.)  That  the  date  written  on  the  back  of  the  curve  agrees  with  that 

in  front. 
13.)  That  the  curve  is  properly  wiitten  upon  after  the  pattern 

adopted. 
14.)  That  in  the  thermograph  journal  the  proper  day  of  the  month  is 

placed  alongside  of  Sunday,  and  that  the  others  follow  conse- 
cutively. 
16.)  That  the  times  of  starting  and  stopping  the  curve  as  recorded 

in  the  journal  have  been  properly  recorded  on  the  face  of  the 

curve. 
16.)  He  shall  ascertain,  by  means  of  a  simple  inspection,  that  the 

beginning  and  ending,  as  shown  by  the  curve  itself,  are  the 

same  as  those  described  in  front  of  the  curve. 
17.)  That  the  journal  readings  of  the  standard  thermometer  are 

entered  under  th^ir  proper  dates  into  the  thermograph  tabular 

tion  sheets. 
18.)  He  shall  examine  in  a  general  manner  the  accordance  of  the 

thermograph  and  standard  readings  for  each  day.    If  these 

two  tests  be  satisfactoiy,  he  may  conclude  that  the  tabulations 

and  standard  readings  have  both  been  entered  under  their  proper 

dates. 

2402S.  K 


6G       Appendix  to  Report  of  the  Meteorological  Committee 

(19.)  Check  the  accuracy  of  the  subtractions  made  in  the  tables  of  the 
subsidiary  measurements. 

(20.)  Investigate  all  cases  in  which  A  —  B  is  greater  than  0^*5  Fah. 
and  if  an  error  is  revealed,  it  ought  to  be  corrected  at  once. 

(21.)  Examine  both  the  corrected  standard  reading  and  the  corres- 
ponding tabulated  one  for  all  those  cases  in  which  there  is  a 
difference  greater  than  0^-5  between  the  two. 

(22.)  Compare  the  dry-bulb  readings  with  the  corresponding  wet 
ones,  marking  and  examining  8^  those  cases  in  which  the  latter 
appear  higher  than  the  former. 

(23.)  Check  the  accuracy  of  the  maximum  and  minimum  temperatures 
furnished  by  the  outlying  observatories. 

(24.)  Becord  the  monthly  mean  differences  between  the  simultaneous 
standard  and  thermograph  readings. 

(2S.)  Make  40  remeasurements  as  specified. 

Central  Observatory  {Director). 

(26.)  The  assistant  at  Kew  shall  bring  before  the  director  of  the 
central  observatory  all  curves,  with  their  coiTOsponding  tabu- 
lations, that  are  deficient  from  any  cause,  and  the  director  shall 
make  the  necessaiy  remarks  on  the  curves  and  tabulations,  or 
cause  them^  to  be  made,  and  shall  communicate  all  cases  of 
failure  to  the  Meteorological  Committee  on  the  one  hand,  and 
to  the  director  of  the  observatory  where  the  failure  occurred 
on  the  other,  making  any  remarks  that  may  tend  in  his  estima- 
tion to  obviate  in  future  the  causes  of  failure. 

(27.)  The  director  of  the  central  observatory  shall  also  communicate 
as  above  the  monthly  mean  differences  between  the  simulta- 
neous thermograph  and  standard  readings,  as  well  as  the  result 
of  the  40  remeasurements  made  at  Kew. 

Requlations  for  Anemograph. 

Outlying  Observatory* 

(1.)  The  curves  and  tabulation  forms  to  be  written  upon  according 
to  the  patterns  furnished. 

(2.)  Always  begin  a  new  month  with  new  tabulation  forms.  The 
curves  and  forms  are  to  be  numbered  consecutively  from  the 
beginning  of  the  year,  as  will  be  seen  from  the  diary. 

(3.)  The  pricks  on  the  cui've,  when  compared  with  the  Greenwich 
mean  times  of  conmiencement  and  taking  off,  ought  to  agree 
with  the  latter  within  five  minutes  at  each  end. 

(4.)  The  curve  should  be  taken  off  at  lOh.  30m.  a.m.,  and  a  new  one 
replaced  if  possible  at  lOh.  32m.,  Greenwich  mean  time. 

(5.)  Every  change  made  in  the  instrument,  every  stoppage  of  clock, 
&c.,  and  ^1  peculiarities  in  the  curve  noticed  by  the  observer, 
should  be  recorded  on  the  blank  pai't  of  themotallic  sheet  of 
paper,  with  the  exact  time  attached  thereto.  The  orientation 
should  be  tested  once  a  month. 

(6.)  The  previous  week's  curves  and  tabulations  should  be  sent  to 
Kew  every  Thursday,  as  recorded  in  the  diary. 

Central  Observatory  {Assistant), 

(7.)  The  assistant  at  Kew  shall  examine  each  curve  in  wder  to  see 
if  both  pencils  work  well  and  freely,  and  if  the  paper  has 
been  accurately  attached  to  the  cylinder,  and  if  the  cylinder 
has  not  slipped. 
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(8.)  He  shall  see  that  the  clock  has  been  in  good  order  during  the 

time  of  the  curve. 
(9.)  That  the  curve  is  properly   written   upon  after  the  pattern 

adopted. 
(10.)  That  in  the  writing  upon  the   curve  the  proper  day  of  the 

month  is  placed  alongside  the  day  of  the  week. 
(11.)  That  the  times  of  putting  on  and  taking  off  as  recorded  by  the 

pricker  do  not  differ  more  than  five  minutes  from  the  chro- 
nometer time. 
(12.)  He  shall  inspect  the  direction  and  velocity  curves  in  connexion 

with  the  tabulated  results,  in  order  to  ascertain  that  each  curve 

is  tabulated  under  its  proper  date. 
(13.)  Check  the  accuracy  of  the  subtractions  made  in  the  tables  of 

the  subsidiary  direction  measurements. 
(14.)  Examine  all  cases  in  which  A  —  B  is  greater  than  two  points, 

and  if  an  error  is  revealed  it  ought  to  be  corrected  at  once. 
(15.)  Check  the  accuracy  of  the  velocity  tabulations,  according  to  the 

method  herein  indicated ; 
(16.)  Make  40  remeasurements  for  each  month,  both  for  direction 

and  velocity,  as  in  the  case  of  the  other  instruments. 

Central  Observatory  {Director), 

(17.)  The  assistant  at  Kew  shall  bring  before  the  director  of  the 
-central  observatory  all  curves,  with  their  corresponding  tabula- 
tions, that  are  deficient  from  any  cause,  and  the  director  shall 
make  the  necessary  marks  on  the  curves  and  tabulations,  or 
cause  them  to  be  made,  and  shall  communicate  all  cases  of 
failure  to  the  Meteorological  Committee  on  tlie  one  hand,  and 
to  the  director  of  the  observatory  where  the  failure  occurred 
on  the  other,  making  any  remarks  that  may  tend  in  his  estima* 
tion  to  obviate  in  future  the  causes  of  &ilure. 

(18.)  The  director  of  the  central  observatory  shall  also  communicate 
as  above  the  result  of  the  40  remeasurements  made  at  Kew. 
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L— WEEKLY  FORM  FOR  REGISTERING  DEFICIENCIES. 


.BAROGRAMS,  &c. 


{Received  (U  Kew^. 


Tabalation  No. 
\        and  correspondiog 
Documents. 


Points  noticed  at  Kew. 

Bescilts  and  Bemarks. 

1.  Deficiency  in  number  of  documents  sent 

2.  Errors  in  numbering  and  writing  upon  them     - 

(A.)  Want  of  light  in  curves            ... 
(B.^  Bagging  in            do.                .            -            - 
(C.)  Finger  marks,  &c.  in  do.           -            -            - 

3.  Action  of  clock             -            -            -            - 

4.  Regulation  of  do.          - 

(D.)  Action  of  clock-stop     -                         -            - 

.  5.  Errors  in  dating  curves             -            :            . 

(E.)Do.  in  entry  or  date  of  entry  of  journal  readings 
of  standard  into  tabulation  sheets     - 

6.  Do.  in  date  of  entry  of  tabulated  readings  into 

tabulation  sheets       .            -            -            - 

7.  Do.  of  subtraction  in  subsidiary  tables 

8.  Do.  of  tabulation  discovered  by  subsidiary  tables 

(c.)  Do.  in  calculating  residual  correction    - 
(rf.)  Do.  in  applying  residual  correction 

9.  Ten  remeasurements    -            -            -            - 

ri.)  Greatest  dijfferetice        -            .            - 
(2.^  Mean  difference  irrespective  of  sign 
(3.)  Residual  difference       -            .            - 
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n.— WEEKLY  FORM  FOR  REGISTERING  DEFICIENCIES, 


.THERMOGRAMS,  &c. 


{Received  at  KeWy . 


Tabulation  No. 
,^       and  oorreflponding 
Pocomente. 


Points  noticed  at  Kew. 

Results  and  Bemarks. 

1.  Deficiency  in  number  of  documents  sent 

2.  Errors  in  numbermg  and  writing  upon  them    - 

(A.)  Want  of  light  in  curves            ... 
(B.)  Bagging  in            do.                 -            - 
(C.)  Finger  marks^  &c.,  in  do.          - 

(a.)  Defective  action  of  wet  bulb  -            -           - 

3.  Action  of  clock             .            .            .            - 

4.  Regulation  of  do.         - 

(D.)  Action  of  clock-stop     -            -            .            . 

5.  Errors  in  dating  curves             -            -            • 

(E.)  Do.  in  entry  or  date  of  entry  of  journal  readings 
of  standiurd  into  tabulation  sheets 

6.  Do.  in  date  of  entry  of  tabulated  readings  into 

tabulation  sheets       .... 

7.  Do.  of  subtraction  in  subsidiary  tables 

8.  Do.  of  tabulation  discovered  by  subsidiaiy  tables 

(5.)  Do.  in  maxima  and  minima 

9.  Ten  remeasurements. 

n.^  Greatest^fference        -            -            - 
(2.)  Mean  diff^erence  irrespective  of  sign 
(3.)  Residual  difference  '     •* 
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III.— WEEKLY  FORM  FOR  REGISTERING  DEFICIENCIES. 


.ANEMOGRAMS,  &c. 


{Received  at  Kew, . 


Tabniation  No. 
J\        and  correspondiDg 
Docaments. 


Points  noticed  at  Eew. 


Results  and  Remarks. 


1. 
2. 


(9r 
3. 
4. 
5. 
6. 

7. 
8. 


Deficiency  in  number  of  documents  sent 
Errors  in  numbering  and  writing  upon  them 

Action  of  pencils 

Errors  of  attachment  of  paper  - 

Slipping  of  cylinder     - 

Action  of  clock 

Regulation  of  do. 

Errors  in  dating  curves  -    . 

Do.  in  date  of  entry  of  tabulated  readings  into 

tabulation  sheets 
Do.  of  subtraction  in  subsidiary  tables 
Do.  in  direction  discovered  by  subsidiary  tables 

Do.  in  velocity  discovered  by  subsidiary  arrange 
ment  -  -  - 


9  (a.)  Ten  remeasurements  {direction). 
(1.)  Greatest  difference    - 
(2.)  Mean  difference  irrespective  of  sign 
(3.)  Residual  difference  - 

9  {b.)  Ten  remeasurements  (velocity), 
(h)  Greatest  difference    - 
?2.1  Mean  difference  irrespective  of  sign 
(3.)  Residtuu  difference   - 
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Specimen  of  Diaby  of  Operations  for  1869. 


JAWAST. 


Day  of 
Week. 


No.  of  Bar.  and 
Ther.     Sheets 
taken  off  this 
day. 

III 

No.  of  Journals 
and     Tabula- 
tions    ending 
this  Day. 

SendtoKew. 

i 

Bar.  and 
Ther. 
Curves, 
Nos.  in- 
clusive. 

Anem. 
Curves, 

Nos. 
inclusive. 

Journals 

and 
Tabula- 
tions, 
Nos. 

Wea- 

ther 

B^ort 

1 

1 

2 

1 

2-8 

3 

4 

4-5 

5 
6 

6-7 

7 
8 

ItoS 

1  to3 

1 

8*9 

9 
10 

2 

10-11 

11 
12 

12-13 

13 

14 

4  to  11 

4  to  10 

2 

14-15 

15 
16 

8 

r 

16-17 

17 
18 

J 

18-19 

19 
20 

20-21 

21 
22 

12  to  17 

11  to  17 

3 

22-23 

23 
24 

4 

24-25 

25 

26 

26-27 

27 

28 

18  to  25 

18  to  24 

4 

28-29 

29 
80 

5 

80-31 

31 

6 

Remark 


1 

Md.  - 

2 

Sat     - 

3 

Sun.  - 

4 

Mod.  - 

5 

Tues.- 

6 

Wed.. 

7 

Thur.- 

8 

Frid.  - 

9 

Sat    - 

10 

San.  - 

11 

Mon.  - 

12 

Taet.  - 

13 

Wed.. 

14 

Thur. - 

15 

Frid.  - 

16 

Sat    - 

17 

San.  - 

18 

Mon.  . 

19 

Tnes.- 

20 

Wed.  • 

21 

Thw. . 

22 

Prid.  - 

23 

Sat    - 

24 

Sub.  . 

25 

Mon.  . 

26 

Tues.  - 

27 

Wed.  • 

28 

Thnr.. 

29 

rrid.  . 

30 

Sat    - 

31 

Sim.  • 

Eew  to  send 
in  docn- 
mentB  for 
December 
1868  to  the 
central 
office. 
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n 

■BSVAST. 

,c 

Day  of 
Week. 

-^^1 

1111 

^ 

SendtoKew. 

1 

Bur.  and 
Ther. 
Curves, 

inclusive. 

Anem. 
Curves, 

Nob. 
inclusive. 

Journals 

and 
Tabular 

tions, 

Nos. 

Weather 

Report 
for 

Remarks. 

1 

Mon.  - 

32 

2 

Tues.  - 

32-33 

33 

3 

Wed.. 

84 

4 

Thur.- 

34-35 

35 

26  to  31 

25  to  31 

5 

5 

Frid.  - 

36 

6 

Sat.    . 
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PBEFACE. 


The  Meteorological  Committee  consists  of  gentlemen 
who  were  nominated  in  1866  by  the  Royal  Society,  at 
the  request  of  the  Bo^ird  of  Trade,  for  the  purpose  of 
superintending  the  Meteorological  duties  formerly  under- 
taiken  by  a  Gk)yemment  Department,  under  the  charge  of 
Admiral  !FitzEoy . 

The  Committee  are  credited  with  a  sum  of  £10,000, 
voted  annually  in  the  Estimates,  for  the  administration 
of  which  they  are  wholly  responsible,  and  over  which 
they  are  given  the  entire  control. 

The  Committee  hold  a  meeting  of  some  hours'  dura- 
tion at  least  once  a  fortnight,  when  every  subject  on 
which  action  has  to  be  taken  by  their  executive  officers 
receives  their  carefiil  consideration.  The  duties  of  the 
Committee  are  onerous,  and  entirely  gratuitovs;  they 
were  accepted,  and  are  very  willingly  performed  by  the 
members,  on  account  of  the  earnest  desire  they  severally 
feel  for  the  improvement  of  Meteorological  Science. 

The  Committee  consists  of  the  following  members  : — 

General  SirE.  Sabine,  K.C,B.,  President  of  the  Royal  Society^ 

Chairman, 

Mr.  Francis  Galton. 

Mr.  Gassiot. 

The  Hydrographer  of  the  Admiralty. 

Dr.  W.  A.  Miller. 

Mr.  De  La  Rue. 

Mr.  W.  Spottiswoodb. 

Colonel  W.  J.  Smtthe,  R.A 
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REPORT 
For  the  Year  ending  December  31,  1869. 


In  this  their  third  Annual  Report  the  Committee  have  the  introductory, 
simple  task  of  chronicling  the  progress  effected  by  the  office  in 
the  several  courses  of  inquiry,  the  commencement  of  which  was 
fully  described  in  the  reports  for  1867  and  1 868. 

The  most  important  feature  presented  by  the  work  of  the  past 
year,  as  compared  with  its  predecessors,  has  been  the  organiza- 
tion of  systematic  operations  in  the  discussion  and  publica- 
tion of  the  results  furnished  by  the  self-recording  instruments 
at  the  observatories.  Considerable  increase  in  the  computing 
staff  has  been  requisite  to  the  attainment  of  this  end. 

The  distribution  of  duties  has  been  the  same  as  that  noticed 
last  year.  The  whole  of  the  discussions  are  conducted  at  the 
office  in  London,  under  the  direction  of  Mr.  R  H.  Scott ;  the 
marine  branch  being  under  the  special  charge  of  Captain  H. 
Toynbee,  the  Marine  Superintendent. 

The  general  supervision  of  the  self-recording  observatories  has 
been  hitherto  undertaken  by  Dr.  Balfour  Stewart,  by  permission 
of  the  Eew  Committee  of  the  British  Association,  in  his  capacity 
of  Secretary  to  the  Meteorological  Committee,  and  director  of 
the  central  (Kew)  observatory.  The  Meteorological  Committee 
have  to  report  with  sincere  regret  that  Dr.  Stewart  has  found 
himself  unable  to  continue  to  devote  so  much  of  his  time  to  their 
service  as  formerly,  and  has  resigned  his  office.  Such  portions 
of  his  duties  as  are  connected  with  the  secretaryship,  and  the 
relations  with  the  outlying  observatories,  will  devolve  upon 
Mr.  Scott.  The  arrangements  which  have  been  made  with  the 
.  Eew  Committee  respecting  the  examination  of  the  records  from 
the  observatories  will  be  detailed  subsequently. 

The  three  heads  into  which  the  operations  of  the  Committee 
are  divided  are  as  follows ; — 

I.  Ocean  Meteorology,  comprising  the  investigation   of  the  Subdivision 
meteorological  conditions  of  the  entire  ocean  by  means  of  observa-  ?^  objects  of 
tions  made  at  sea  with  instruments  lent  by  the  office.  inquiry. 

The  supply  of  instruments  to  the  Admiralty  is  also  undertaken 
by  this  branch. 

II.  Telegraphy  and  Weather  Signalsy  comprising  the  entire 
system  of  observation  and  of  telegraphy  required  for  the  pre- 
paration of  the  daily  weather  reports,  and  for  the  issue  to  our 
own  ports  and  to  foreign  countries  of  telegraphic  information  of 
ordinary  weather  and  of  storms. 
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III.  Lavd  Meteorology  of  tlie  British  lalcmde,  comprising  the 
method  of  inquiry  carried  on  at  the  seven  self-recording  obser- 
vatories established  by  the  Committee.  The  object  of  this  branch 
is,  firstly,  to  afford  for  the  entire  area  of  the  United  Kingdom 
accurate  meteorological  information,  similar  to  that  published  in 
most  European  countries  under .  the  auspices  of  their  respective 
governments ;  and,  secondly,  to  furnish  better  data  for  the  study 
of  our  weather  than  had  previously  existed,  so  as  to  place  the 
investigations  conducted  in  connexion  with  Branch  II.  on  a 
satisfiEU^tory  scientific  basis. 

I. — Ocean  MErrEOROLOOY. 
Collection  of  The  office  continues,  as  in  former  years,  the  practice  of  lending 
onnation.  ^^  captains  in  the  mercantile  marine  instruments  which  have 
been  tested  at  Eew,  and  are  generally,  except  in  short  voyages, 
returned  for  re-comparison  with  standards  as  soon  as  the  ship 
returns  to  port.  The  loan  is  granted  on  condition  of  observations 
being  regularly  taken  and  entered  in  a  meteorological  register, 
which  is  issued  with  the  instruments,  and  is  sent  to  the  office 
when  they  are  returned. 

The  instruments  supplied  to  a  ship  consist  of — 
1  Marine  barometer  (Kew  pattern). 
6  Thermometers. 
1  Thermometer  screen. 
4  Hydrometers. 
And  in  exceptional  cases  an  azimuth  compass  is  added. 

No  observations  made  with  instruments  which  have  not  been 
supplied,  or  authentically  verified,  by  the  office  are  employed 
in  the  investigations.    Aneroid  readings  are  never  used. 

Captains  of  merchant  ships  are  allowed  to  purchase  any  of 
these  instruments  at  cost  price,  on  condition  of  their  keeping  a 
register  of  observations  for  the  office. 

The  Committee  undertake,  in  addition  to  tlieir  relations  witli 
the  mercantile  marine,  the  entire  duty  of  supplying  Her  Majesty's 
navy  with  all  the  meteorological  instruments  used  in  the  service. 
The  observations  made  with  these  instruments  are  not  neces- 
sarily sent  to  the  Meteorological  Office,  as  the  keeping  of  a 
special  meteorological  register  is  entirely  voluntary. 
Examination  of  The  direct  management  of  this  branch  of  the  office  is  en- 
'^"*®""  trusted  to  Capt.  Toynbee,  the  Marine  Superintendent.  The 
minute  examination  of  the  registers  as  they  come  in,  which  is 
carried  out  under  his  directions,  has  given  very  satisfactory 
results.  All  particulars  bearing  on  the  quality  of  the  observations 
and  title  mode  of  taking  them,  and  any  answers  received  from 
the  observers  in  reply  to  questions  arising  out  of  their  logs,  are 
entered  on  a  printed  form,  and  bound  up  with  the  register  for 
convenience  of  reference  on  future  occasions. 

The  arrears  of  observations  existing  in  the  office  are  examined 
on  similar  principles.  The  absolute  rejection  of  any  registers 
which  bear  internal  evidence  of  carelessness,  inaccuracy,  or 
"cooking,"  has  been  rigorously  enforced.     In  some  cases  it  has 


been  found  that  though  the  instnune^tal  readings  were  from 
yaricHos  oauses  untrustworthy,  the  wind  and  weather  obser- 
vations were  of  value,  And  these  have  accordingly  been  utilized. 
The  slightest  reflection  will  show  .  the  necessity  of  exti*enie 
care  in  order  to  avoid  spoiling  a  mass  of  good  observations  by 
the  introduction  of  others  of  inferior  value,  whether  this  be  due 
to  the  quality  of  the  instnunents  or  to  the  observer. 

The  practical  efiect  of  the  increased  attention  of  the  office  to 
the  particulars  just  described  has  been,  as  regards  the  new  work, 
to  improve  very  materially  the  quality  of  the  registers  received 
during  Hie  year. 

The  efforts  of  the  calculators  attached  to  this  branch  of  the  DUcoMioo  of 
office  have  been  consistently  directed  to  the  investigation  of  the  ol>««nratioii«. 
meteorological  conditions  of  the  equatorial  portion  of  the  Atlantic 
Ocean,  as  already  described  in  previous  reports.  The  progress 
effected  }i§a  been  very  good,  as  the  Committee  have  fortunately 
been  able  in  this,  as  well  as  in  the  other  departments,  to  increase 
the  number  of  tiieir  working  staff,  so  that  two  additional  com- 
puters have  been  engaged.  In  order  to  meet  the  possibility  of 
the  calculations  being  retarded  by  a  deficiency  of  logs  pre- 
pared for  extraction,  Capt  Toynbee  has  trained  two  of  his  most 
experienced  assistants  to  examine  the  registers,  subject  to  his 
controL 

As  a  general  result  it  may  be  stated  that  about  half  of  the  ma-  Fromu  of 
terials  at  present  in  the  office  for  the  district  under  discussion  has  ^^"^ 
been  by  this  time  extracted  on  the  plan  described  in  the  report 
for  1867,  The  very  minute  examination  which  the  information 
necessarily  undergoes  in  the  process  of  sifting  it  into  monthly 
sheets  for  single  degree  squares  is  sufficient  to  indicate  very  pre- 
cise limits  for  the  respective  trade  wind  zones,  with  the  gradual 
variations  in  the  direction  and  force  of  the  currents  themselves 
according  to  latitude  and  longitude.  Equally  exact  data  are 
afforded  for  the  position  of  the  areas  of  hot  and  cold  water, 
which  have  such  an  important  bearing  on  the  systems  of  oceaq 
circulation. 

Very  slight  variations  in  the  mean  pressure  or  temperature 
of  the  atmosphere  are  also  revealed.  It  may  fairly  be  augured 
from  the  progress  already  made  that  the  mode  of  investigation 
now  pursued  will  be  fruitful  in  results  even  beyond  the  expec- 
tations of  its  promoters. 

The  question  of  the  future  publication  of  the  materials  will  Publication  of 
soon  have  to  be  considered.  It  is  obvious  that  if  the  mean  «•^•■• 
results,  say  of  the  wind,  be  found  to  be  uniform  throughout  the 
hundred  sub-squares  .of  a  single  ten-degree  square^no  a^lvantagj^ 
can  be  derived  by  proceeding  to  greater  minuteness  than,a  charit 
or  a  table  for  the  entire  district  of  10  deg.  of  lat  and  long,  would 
require. 

As  heretofore,  the  Committee  have  not  been  over-anxious  to  Issue  and 
collect  new  information,  if  there  was  any  risk  of  receiving  inaor  [^!^^^  ^ 
cumte  observations.     The  Marine  Superintendent  makes  a  point, 
if  possible,  of  having  a  personal  interview  with  the  captains  of  all 
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ships  supplied  in  London,  and  he  has  made  several  journeys  to 
Liverpool  in  order  to  meet  the  gentlemen^  chiefly  connected  with 
the  great  ocean  steamship  companies  who  sail  from  that  port. 
Appendix  II.  contains  a  Ust  of  the  documents  received  during 
the  year  in  this  department. 

When  the  office  was  under  the  management  of  Admiral  FitzRoy, 
facilities  were  afforded  for  captains  to  receive  and  return  instru- 
ments at  certain  of  the  ports,  such  as  Liverpool,  Bristol,  &c. 
When  the  Committee  took  charge  of  the  office,  they  found  that 
almost  all  of  the  so-called  ^'  agents "  at  these  ports  had  been 
desired  by  circular  to  desist  from  supplying  shipa  *  It  has  now, 
however,  been  thought  desirable  to  recommence  the  practice 
of  employing  such  agents,  and  accordingly  verified  instruments 
can  now  be  obtained  at  Liverpool,  Hull,  Aberdeen,  and  Dundee. 
It  is  hoped  that  as  the  three  latter  ports  are  the  chief  seats  of 
the  whaling  and  sealing  trade,  information  will  be  obtained  from 
high  latitudes  in  the  Atlantic  Ocean. 

The  registers,  when  received,  are  divided  into  four  classes : 
Excellent ;  Very  Good ;  Good ;  Ordinary. 
Fretentationi        The  Committee,  wiahiug  to  present  all  gentlemen  who  have 
to  captaiiu.       t^pt  «  excellent "  registers  with  some  slight  mark  of  the  value 
they  set  on  the  co-operation  of  careful  observers,  have  determined 
to  give  in  each  case  a  presentation  copy  of  the  Atlantic  Pilot 
Charts,  recently  published  by  the  Admiralty.     The  names  of  the 
recipients  of  these  charts  during  the   15  months  ending  with 
.  March  1 870,  •  are- 
Captain's  Name.  8hip. 
Banner,  Frederick  William        -            -            -    «  Lady  of  the  Lake/* 
Brooks,  Samuel             -            -            -  '         -     «  City  of  Brooklyn." 
Brown,  Robert ,            -            -            -            -     <«  Moravian." 
Carruthers,  Forrest  Priest         -            -            -    ^*  Minero." 
Fry,  Alfred       -            -            -            -            -    «  Foam." 
fGreenwood,  William   -            -            -            -     «<  Scotia." 
Hayes,  James  -            -            -            -            -    <*  Ptolemy." 
Hendei*son,  Henry         -            -            -            -     ««  Hope." 
JHodding,  Samuel  White          -            -            -    «  Lidus." 
Hunter,  David  -            -            -            -            -    «  Alpha." 
Jones,  Arthur  Arundel             -            -            -    "  Victoria  Nyanza." 
Lecky,  Squire  Thornton  Stratford          -            -     "  Halley." 
Martya,  John  Artis      -            -            -            -     »<  Siberia." 
Petrie,  Peter  Conrad     -            -            -            -     «  Patagonia." 
Potts,  Thomas  Crosby  -            -            -            -    «*  Tenasserim." 
Rawle,  Charles              ....    «  Star  of  the  North." 
Eaymond,  Charles  Tenzer         -            -            .    «<  British  Lidia.* 
Smith,  William  Henry  -            -            -            -     «  Hibernian." 
§Stephen,  John  George             -            -            -     "  Moravian." 
Watson,  William           -            -                          -    «  Palmyra." 
Wherland,  Frederick    -            -            -            -     "  Galatea." 
Wight,  Henry  Potts      -            -            -            -     «  Gosforth." 

*  In  addition  the  Committee  have  presented  barometen  to  two  gentlemen  who  have 
formerly  kept  regiatera  for  the  office,  but  have  now  retired  from  the  aea,  viz.,  to  Capt. 
A.  D.  Wood  in  1867,  and  to  Capt  Isaac  Gales  in  1870.  A  set  of  instruments  was 
also  presented  to  Capt  Alfred  Fry  in  1868. 

t  Chief  Officer.  %  Second  Officer.  §  Chief  Officer. 
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As  in  former  years,  the  staff  has  been  employed  at  extra  hours  in  Completion  of 
carrying  on  the  unfinished  work  found  by  the  Committee  in  the  ^""^  ^^'^  ^^ 
office  when  they  took  charge  of  it.  The  progress  of  these  operations 
was  noticed  last  year,  and  by  the  close  of  1869  the  examination 
of  all  the  information  collected  by  Admiral  FitzRoy  for  the 
Pacific  Ocean  and  the  China  Seas  was  completed.  The  results 
have  been  forwarded  to  the  Hydrographic  Office  of  the  Admiralty 
for  embodiment  in  their  series  of  physical  charts  now  in  process 
of  preparation. 

With  reference  to  the  wind  data  for  the  Atlantic,  to  which 
allusion  was  made  in  the  report  for  1868,  the  Committee  have 
decided  not  to  authorise  any  publication  for  the  present,  owing  to 
a  general  deficiency  of  information  respecting  the  less  frequented 
pc^  of  the  ocean. 

When  these  arrears  of  incomplete  investigations  relating  to  the  DiBciusion  of 
strictly  marine  branch  of  the  office,  and  enumerated  in  the  Report  ^emometrical 
of  the  Committee  of  Inquiry  in  1865,  had  been  cleared  off,  the  Atlantic 
subject  which  appeared  in  the  next  instance  to  demand  attention 
was  the  reduction  of  anemometrical  data,  of  which  a  large  collec- 
tion had  been  amassed. 

At  the  meeting  of  the  British  Association  at  Dublin  in  1857, 
a  committee  was  appointed  "  to  express  to  the  Board  of  Trade 
"  the  wish  of  the  British  Association  that  self-recording  anemo- 
''  meters  should  be  established  on  some  of  the  islands  in  the 
''  Atlantic  Ocean,  in  aid  of  the  meteorological  observations  now 
"  being  carried  on  on  shipboard  under  the  direction  of  the 
"  Meteorological  Department  of  the  Board  of  Trade."  The  result 
was,  that  three  anemometers  on  Dr.  Robinson's  pattern  were 
erected  early  in  1859  ;  two  of  them,  those  at  Bermuda  and  Hali- 
fax, at  the  expense  of  the  Meteorological  Department,  while  the 
cost  of  the  third,  which  was  placed  at  Ascension,  was  tnainly 
defrayed  by  the  Government  Grant  Committee  of  the  Royal 
Society. 

The  instrument  at  Bermuda  has  been  in  almost  constant  action 
since  that  date.  That  at  Halifax  was  taken  down  in  1862, 
and  removed  to  Sandwick  Manse,  near  Stromness,  where  it  re- 
mained at  work  under  the  superintendence  of  the  Kev.  C.  Clous- 
ton,  LL.D.,  up  to  June  1869,  when  it  was  replaced  by  a  new  in- 
strument. The  anemometer  set  up  at  Ascension  was  brought 
home  when  Lieut.  Rokeby  left  that  station  in  1865. 

The  records  furnished  by  these  instruments  have  been  only 
partially  discussed.  Reductions  of  the  anemograms  for  18  months 
from  Bermuda,  and  for  two  years  from  Hidifax,  were  effected 
in  the  office,  and  published  respectively  in  the  8th  and  13th 
numbers  of  Meteorological  Papers.  Some  portion  'of  the  records 
from  Sandwick  Manse  have  been  tabulated,  and  the  observations 
at  Ascension  were  discussed  by  Lieut.  Rokeby. 

No  systematic  treatment  of  the  materials  on  the  principles 
recommended  by  Dr.  Robinson  had  ever  been  undertaken.    It 
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was  therefore  determiued  by  the  Committee  to  commence 
the  tabulation,  reduction^  and  discussion  of  this  aocumulation  of 
important  matter.  The  work  is  now  in  progress,  but  will  require 
a  considerable  time  for  its  completion.  It  will  be  observed  that 
all  these  special  inquiries  are  totally  distinct  from  the  ordinary 
work,  of  the  oflEice,  with  which  no  interference  is  permitted.  The 
cost  of  the  extra  work  is  defrayed  from  time  to  time  by  special 
grants  made  by  the  Committee,  who  hope  gradually  in  this  way 
to  be  able  to  overtake  the  arrears  of  work  in  the  office,  and  to 
give  the  results  to  the  public. 

In  the  last  report  reference  was  made  to  the  improvement 
of  deep-sea  theimometers  :  the  construction  of  these  instru- 
ments has  been  much  improved  in  the  course  of  the  year. 
The  Committee  appointed  by  the  Eoyal  Society  to  superintend 
the  dredging  expedition  conducted  by  Dr.  Carpenter,  Mr.  J. 
Qwyn  Jeffreys,  and  Dr.  Wyville  Thomson,  in  H.M.S.  "Por- 
cupine," have^  at  the  suggestion  of  Dr.  W.  A.  MiUer,  adopted 
a  form  of  thermometer  for  deep  soundings  which  resembles  in 
principle  that  formerly  employed  under  Admiral  FitzRoy's 
direction,  and  described  in  Meteorological  Papers,  No.  I.,  p.  55. 
Dr.  Miller's  instrument  is  fully  described  in  the  proceedings  of 
,the  Royal  Society,  Vol.  XVII.,  p.  482,  from  which  the  notice  in 
Part  II.,  p.  25,  is  extracted.  The  chief  points  in  which  it  differs 
fiom  its  predecessors  are  its  being  of  much  smaller  size,  and 
therefore  more  convenient,  and  the  fact  that  the  liquid  contained 
in  the  interval  between  the  external  glass  casing  and  the  actual 
thermometer  bulb  is  spirit  instead  of  mercury. 

Great  care  is  taken  to  prove  every  instrument  thoroughly 
before  it  is  issued,  and  they  are  all  tested  in  a  hydraulic  press, 
the  force  exerted  being  gradually  increased  up  to  2J  or  3  tons 
per  square  inch  so  as  to  obviate  any  risk  of  the  thermometers 
breaking  from  sheer  pressure  on  service,  and  to  ascertain  the 
corrections  to  be  applied  to  their  readings  for  any  given  depth  of 
water.  These  thermometers  have  given  great  satisfaction,  one 
of  them  having  been  used  throughout  the  entire  cruise  without 
.its  accuracy  being  in  the  slightest  degree  impaired. 

These  deep-sea  thermometers  are  kept  for  the  exclusive  use  of 
the  Hydrographic  Department  of  the  Admiralty. 

In  Appendix  III.  will  be  found  a  list  of  all  the  instruments 
supplied  to  ships  in  the  Royal  Navy  during  the  year,  witti  a 
statement  of  the  entire  stock  of  instruments  standing  on  the 
books  to  the  account  of  the  Admiralty  on  the  3 1st  December 
1869.  This  latter  statement  is  prepared  from  the  latest  returns 
'famished  by  the  respective  storekeepers  at  the  dockyards,  &c. 

The  work  of  tracing  missing  instruments  has  been  systemati- 
cally carried  on  during  the  year,  and  many  questions  rdating  to 
their  disposal  have  been  cleared  up.  * 

Appendix  IV.  gives  similar  information  with  regard  to  the 

Boardof  Trade  g^ard  of  Trade  instruments, 
account 
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Admiralty 
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These  tahlea,  when,  compared  with  those  for  last  jea,r,  show  a 
ooDsicierable  reduction  in  the  number  of  insiaruments  belonging 
to  both  axxaounts  in  use  on  shore.    This  amounts  in — 


Barometers. 


Aneroidfi. 


Thennometers. 


Admiralty  accoimt 


Board  of  Trade  acooont 


10 


20 


Companes. 


36 


30 


All  these  instruments  have  been  recovered  for  use  at  sea. 

The  increase  of  heavy  guns  in  the  navy  has  brought  with  it  an 
increasing  demand  for  the  so-called  "gun"  barometers  which 
were  made  under  Admiral  FitzRoy  s  direction,  and  specially 
adapted  to  resist  concussion,  by  surrounding  the  tube  with  thick 
india-rubber  tubing.  These  instruments  were  formerly  only 
graduated  to  0.01  inch,  hut  as  the  tubes  and  the  rest  of  the 
instruments  were  made  with  as  much  care  as  other  barometers 
the  scales  are  now  being  graduated  to  thousandths  of  an  inch^ 
soas  to  render  the  instrument  capable  of  as  accurate  reading 
as  one  of  the  well-known  Kew  pattern  marine  barometers. 

Instruments  have  been  supplied  by  the  Committee  for  educa- 
tional purposes  to  the  following  navigation  schools : — 

Aberdeen     -  -  -  Master,  Mr.  Jones. 


Leith 

Plymouth    -  -  - 

South  Shields,  the  Winter- 
bottom  Marine  School 


Mr.  J. 
Mr.  J. 


Bolara,  jun. 
Menifield. 


Snpply  of 
inBtromentB  to 
navigation 
schools. 


„       Rev.  Dr.  Hooppell. 
In  addition  a  set  has  been  allowed,  with  the  special  sanction 
of  the  Board  of  Trade,  to  remain  at  the  Church  of  Scotland 
Training  School  in  Edinburgh. 

-  Other  instruments  not  used  in  the  immediate  service  of  the 
office  have  been  recalled,  with  the  exception  of  the  supply  pre- 
sented to  the  Scottish  Meteorological  Society,  as  noticed  in  the 
last  report* 

IL— Telegraphy  and  Weather  Warnings. 

The  only  material  change  which  has  taken  place  in  respect  of  Position  of 
the  telegraphic  system  in  the  course  of  the  year  has  been  an  ^^^^^^^J^- 
increase  in  the  number  of  reporting  stations  both  at  home  and 
abroad.  The  list  of  these  points  of  observation  in  our  inlands 
with  the  respective  observers'  names,  will  be  found  in  App.  V^ 
Their  number  is  now  20  (including  London,  where  the  reports 
are  made  by  the  clerks  in  the  Meteorological  Office),  and  they 
are  situated,  eight  in  England,  two  in  Wales,  six  in  Scotland,  and 
four  in  Inland.  The  substitution  of  St.  Ann's  Head,  at  the 
entrance  of  Milford  Haven,  for  Weymouth  has  been  a  moat 
useful  oHange     The  development  of  telegraphic  communication 
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with  the  extreme  north  of  ScoiJand  has  rendered  it  possible  to 
receive  daily  reports  from  Wick  and  Thurso,  and  these  stations 
have  therefore  been  established,  the  former  in  the  month  of 
September,  the  latter  at  the  beginning  of  February  1870.  This 
extension  of  the  system  has  proved  to  be  of  much  practical 
benefit  Nairn  was  formerly  the  most  northerly  of  the  stations, 
and  although  it  is  on  the  coast,  and  has  a  very  level  country  in 
its  immediate  neighbourhood,  it  is  so  enclosed  on  the  S.,  W., 
and  N.W.  by  a  mountainous  country  that  the  most  violent 
storms  from  the  quarters  indicated  are  rarely  felt  there.  The 
reports  from  the  two  additional  stations,  which  are  situated  at 
a  considerable  distance  from  any  mountains,  and  possess  a  very 
good  exposure  to  the  winds^  have  enabled  the  office  to  form  a 
much  more  correct  conception  of  the  conditions  of  weather  pre- 
vailing daily  on  the  north  coast  of  Scotland  than  was  previously 
possible.  Some  of  the  other  stations,  especially  Liverpool  and 
Greencastle^  are  at  least  as  disadvantageously  situated  as  Nairn. 
As  regards  Liverpool,  the  Committee  are  encouraged,  by  the 
readiness  with  which  the  authorities  connected  with  the  observa- 
tory belonging  to  the  Mersey  D.ock  Board  have  consented  to  co- 
operate ^vith  them,  to  cherish  the  hope  that  as  soon  as  direct 
telegraphic  commimication  with  Birkenhead  has  been  properly 
organized  they  will  be  able  to  receive  daily  reports  from  that  ob- 
servatory, which  is  situated  in  a  well-exposed  position  on  Bidston 
Hill  near  Birkenhead,  The  question  of  improving  the  reports 
from  Greencastle  presents  serious  difficulties.  The  N.W.  coast  of 
Lreland  is  so  mountainous  that  it  is  almost  impossible  to  find  an 
imexceptionable  place  for  wind  observations.  The  sanje  obstacle 
meets  the  proposal  to  obtain  reports  from  the  coa^t  of  the 
western  highlands  of  Scotland.* 

All  the  stations  were  visited  by  Mr.  Scott  in  the  course  of  the 
year,  and  were  found  to  be  almost  uniformly  in  very  good  con- 
dition. 

In  order  to  test  thoroughly  the  daily  weather  reports,  compari- 
sons have  been  instituted  between  the  daily  observations  registered 
at  the  telegraphic  stations,  and  the  information  for  the  same  hours 
collected  from  the  continuous  curves  at  ;the  observatories.  This 
has  only  been  possible  in  a  few  cases  where  the  telegraphic  station 
was  reasonably  near  an  observatory ;  thus  Ardrossan  was  com- 
pared with  Glasgow^  London  with  Kew;  and  the  results,  as 
regards  the  correctness  of  the  instrumental  readings  reported 
dally,  have  been  very  satisfactory.t 

*  The  Committee  haye  resolved,  in  compliance  with  a  desire  which  has  been  yery 
generally  expressed,  to  replace  Dover  on  their  list  of  stations,  so  as  to  provide  daily 
information  from  the  S.E.  coast  of  England.  Dover  with  five  oUier  stations  had  been 
suppressed  when  the  nnmber  of  stations  was  rednced  at  the  end  of  December  1864. 

t  The  transference  of  the  telegraphs  over  the  United  Kingdom  to  the  Post  Office 
winch  took  place  on  the  5th  of  February  will  probably  occasion  some  modification 
in  thd  arrangements  pr^vionslj  existing  for  the  supply  of  the  daily  reports.  How- 
ever, from  the  great  care  which  Mr.  Scudamore,  on  behalf  of  the  Post  Office,  has 
taken  to  ensure  the  speedy  and  accurate  transmission  of  their  telegrams,  the  Com- 
mittee have  every  reason  to  expect  that  the  change  will  be  in  every  way  beneficial 
to  the  cause  of  meteorological  telegraphy. 
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A  considerable  change  has  taken  place  in  respect  of  the  inter-  Telegraphy 
change  of  weather  reports  with  foreign  countries,  owing  to  the  ^^^an^*^^ 
establishment  of  direct  communication  with  Norway  and  Holland.  ^^ 
The  Meteorological  OfSce  now  receives  from  the  Ot«ervatoire  Im- 
perial in  Paris  reports  from  Paris  (twice  daily),  as  well  as  once  a 
day  from  Strasbourg,  Lyons,  Brussels,  and  Corunna.    The  Minis- 
t^re  de  la  Marine  forwards  reports  from  Cape  Qrisnez,  St.  Mathieu 
(Brest),  Grognon  (L'Orient),  He  d'Aix  (Rochefort)  (twice  daily), 
Biarritz,  and  Cape  Sici^  (Toulon).*   In  return,  the  Meteorological 
Office  sends  to  the  Observatoire  reports  from  Nairn,  Scarborough, 
Yarmouth,  Penzance,  Valencia,  and  GreencasUe,  (from  the  two  last 
twice  daily),  and  to  the  Minist^re  de  la  Marine  a  daily  r^sum^ 
of  the  weather  as  reported  from  the  stations  in  these  islands 
and  in  Norway. 

The  daily  report  from  Helder,  formerly  received  vi&  Paris, 
now  comes  direct  to  London  fi^m  Holland. 

It  is,  however,  with  regard  to  Norway  that  the  system  has 
undergone  the  most  extensive  modifications.  In  the  course  of  last 
summer  a  direct  cable  was  laid  from  Peterhead  to  Egersund  on 
the  coast  of  Norway,  and  in  the  month  of  October  Professor 
Mohn,  director  of  the  Royal  Meteorological  Institute  of  Norway 
at  Christiama,  submitted  to  the  Committee  a  proposal  for  a  daily 
interchange  of  observations,  which  was  carried  into  effect  in  the 
first  days  of  December.  The  arrangements  are,  that  the  Meteor- 
ological Office  receives  from  Norway  daily  reports  from  Chris- 
tiansund,  Skudesnaes  (twice  a  day),  and  from  the  island  of  0x0 
near  Christiansand,  and  sends  in  return  information  from  Nairn 
(twice  a  day),  Yarmouth,  and  Valencia- 
It  will  be  seen  from  the  foregoing  that  the  office  receives  35  Extent  of  the 
reports  every  morning  and  9  every  afternoon.  The  stations  •y»*«"' 
are  situated  along  the  entire  coast  of  the  continent  from  Chris- 
tiansund  in  lat.  63°  N.  to  Corunna,  with  the  exception  of  the 
coast  of  North  Germany,  and  of  Denmark.  It  is,  however,  hoped 
that  ere  long  intelligence  may  be  regularly  received  from  these 
districts  also. 

Experience  has  shown  that  in  most  instances  the  office  is  able 
to  transmit  to  neighbouring  countries  information  of  much 
greater  value  than  any  which  it  can  receive  from  the  continent, 
owing  to  the  fact  that  most  of  our  storms  come  to  us  from  the 
Atlantic. 

The  service  with  Heart's  Content  has  been  maintained  during  Heart's 
the  year  owing  to  the  continued  liberality  of  the  directors  of  the  Content 
Anglo-American  Telegrdph  Company.     The  messages  are  trans- 
mitted/ree  of  cost  over  the  ocean  wires  to  Valencia,  so  that  the 
cost  to  the  Committee  of  this  distant  station  is  precisely  the 
same  as  if  it  were  on  the  coast  of  Ireland. 

*  These  latter  stations  hare  all  been  placed  (March  1870)  in  connexion  with  the 
observatory  of  Montsonris,  established  in  the  course  of  the  year  1869,  and  managed 
by  a  meteorological  commission  of  which  M.  C.  Ste.  Claire  Deville  is  president. 
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Telegraphy  to 
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The  daily  observations^  with  the  exception  of  those  at  Heart's 
Content^  are  taken  at  8  a.m.,  Greenwich  time,  and  most  of  the 
telegrams  arrive  in  London  at  abdut  10  o'cfock.  An  hour  is 
required  for  their  redaction,  discussion,  and  the  preparation  of 
the  daily  weather  report,  copies  of  which  are  at  once  supplied 
for  the  afternoon  issue  of  several  of  the  London  papera  A 
brief  telegraphic  resume  of  the  weather  is  despatched  to  the 
Marine  Ministry  in  Paris,  and  if  necessary,  telegraphic  intelligence 
of  storms  or  of  atmospherical  disturbance  is  sent  to  our  own 
coasts  and  to  foreign  countries.  Later  in  the  day  the  foreign 
telegrams,  and  subsequently  the  afternoon  reports,  come  in. 
Copies  of  the  complete  report  are  then  sent  by  post  to  the  news- 
papers for  next  day's  morning  issue,  and  to  certain  seaports  which 
have  applied  for  it  on  the  terms  named  in  the  circular  issued  by 
the  Committee  in  March  1867.  (See  Report,  1867,  p.  17.)  In 
addition,  copies  are  supplied  to  a  few  meteorologists  at  a  cost 
slightly  exceeding  the  expense  of  postage.  The  list  of  recipients 
is  contained  in  App.  VI. 

The  intelligence  of  storms  which  is  sent  out  from  the  office  is 
of  different  characters,  according  to  the  requirements  of  the  place 
which  receives  it.  In  App.  YII.  will  be  foxind  a  list  of  tioie  stations 
which  are  furnished  with  drums,  in  accordance  with  circular  278 
of  the  Board  of  Trade,  issued  in  December  1867  (App.  VIII.). 
These  stations  are  106  in  number,  and  are  situated,  55  in 
England^  18  in  Wales,  26  in  Scotland,  10  in  Ireland^  and  2  in 
Jersey.  Lamps  for  night  use  are  supplied  to  a  few  of  the  stations. 
All  the  stations  have  been  established  and  are  carried  on  on  the 
terms  laid  down  in  the  circular,  excepting  the  dockyards,  which 
are  of  course  under  Admiralty  management.  The  messages  sent 
consist  of  an  order  to  hoist  the  drum,  accompanied  by  a  brief 
explanation  of  the  reasons  why  it  is  te  be  hoisted.  The  message  is 
posted  up  as  soon  as  it  is  received,  for  the  information  of  the  public. 
It  continues  in  force  for  36  hours,  and  no  longeVy  from  the  time 
of  its  receipt,  unless  modified  by  a  subsequent  telegram,  which  is 
frequently  sent,  either  when  the  danger  is  known  to  have  passed 
over,  or  when  there  are  signs  of  the  approach  of  another  storm. 

The  experimental  semaphores  which  have  been  on  trial  at 
Blackwall,  Liverpool,  and  Tynemouth,  have  been  taken  down, 
as  it  was  found  that  the  drum  signal  was  sufficient  for  the 
requirements  of  the  respective  ports,  as  far  as  they  could  be 
ascertained. 

In  addition  to  the  foregoing,  a  special  telegram  is  sent  to  the 
Underwriters'  Association  of  Liverpool,  whenever  the  difference 
between  any  two  barometrical  readings  taken  that  morning 
in  these  islands  or  on  the  adjacent  French  coast,  exceeds  half 
an  inch.  The  message  consists  of  reports  of  the  atmospherical 
pressure  and  the  wind  at  three  or  four  stations.  By  this  means 
intelligence  of  the  general  conditions  of  weather  that  morning 
reaches  the  underwriters'  rooms  daily  before  1  o'clock,  as  long  as 
the  atmosphere  continues  in  a  disturbed  condition.      Half  the 
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expense  of  transmission  of  these  telegrams  is  borne  by  the 
Ai4ociation. 

The  intelligenoe  of  storms  sent  to  foreign  countries  (differs  in  Warning  to 
each  special  ease.  To  France^  the  same  messages  are  sent  as  to  ^^  continent, 
our  own  south  coast  and  to  Jersey.  A  telegram  is  despatched 
to  Utrecht  and  Hamburg,  whenever  the  difference  of  readings 
between  any  tw6  of  our  stations  exceeds  0*8  in.,  and  the  authori- 
ties at  £[amburg  hoist  drums  at  that  port  and  at  Cuxhaven 
whenever  the  intelligence  received  justifies  the  step  in  their 
opinion.  The  practical  value  of  this  information  to  the  trade  of 
Hamburg  has  been  even  more  striking  in  the  course  of  last  year 
than  it  was  before.  In  the  Second  Annual  Beport  of  the  Nord- 
deutsche  Seewarte,  Herr  von  Freeden  says, — 

"  Let  us  now  turn  to  the  English  storm  warnings,  for  which 
"  we  are  indebted  to  the  courtesy  of  the  Meteorological  OflSce  in 
"  London. 

"  We  have  received  altogether  48  telegrams  during  the  year 
"  1869.  Of  these  18  were  simply  cautionary,  as  to  the  more^  or 
"  less  threatening  state  of  affairs^  and  out  of  these,  four  expressly 
"  stated,  •  Dp  not  hoist  yet.'*'' 

^  The  30  remaining  telegrams  may  be  considered  as  real  storm 
"  warnings,  but  the  direct  order  to  hoist  the  *  drum '  signal  was 
**  only  given  in  22  cases. 

"  Then  the  storm  was  experienced  (a  storm  being  taken  as  at 
"  least  30  miles  per  hour)— 

"  Same  evening,  or  next  day  -  -       13  times 

'*  Previous  day         -  -  -  -        4     „ 

'*  (Li  three  of  these  cases  a  Sunday  had  inter- 
**  vened  and  no  telegram  could  be  sent.) 
'*  Squally  weather    -  -  -  -         6  „ 

"  Fine  „         -  -  -  -        7     „ 

«  Total  -  -  -      30     „ 


'*  In  two  cases  we  received  no  telegram,  but  in  one  instance, 
^'  as  is  clearly  stated,  it  was  owing  to  an  interruption  on  the 
"  wires." 

The  issue  of  warnings  is  conducted  strictly  according  to  the  ^***^*', 
method  indicated  in  the  last  report,  and  it  is  gradually  assuming  J^q/^ 
a  more  scientific  character,  according  as  principles  whicli  seem  warning. 

*  Since  the  commencement  of  the  present  year  1870  the  Committee  have  been 
requested  by  the  Ministi^re  de  la  Marine  to  issue  warnings  for  the  entire  north  and 
-west  coast  of  France.  They  have  declined  to  undertake  so  great  a  charge,  but  have 
consented,  whenever  it  seems  requisite,  to  send  telegrams  to  Fans  for  transmission  to 
the  ports  situated  on  the  coast  from  Dunkerque  to  Nantes.  At  these  stations  the 
drum  is  hoisted,  and  it  has  precisely  the  same  signification  as  in  England. 

The  Norwegian  government  are  also  adopting  the  drum,  and  it  is  hoisted  at  Oxd 
near  Christiansand. 
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to  regulate  the  changes  and  sequence  of  oar  weather  appear  to 
be  revealing  themselves. 

The  Committee  in  the  increase  of  their  computing  staff,  to 
which  allusion  has  already  been 'made,  have  added  two  to  the 
number  engaged  in  this  department,  and  the  results  have  been 
very  satisfiEU^tory.  The  daily  weather  chart  is  drawn  regularly, 
and  in  addition  an  abstract  of  the  conditions  of  weather  for  each 
d^y  is  entered  in  a  book  and  carefully  analysed.  The  books  are 
in  monthly  volumes  and  each  of  them  is  copiously  indexed,  so 
as  to  afford  facilities  for  the  recognition  of  recurring  types  of 
weather. 

Sf^bJ^etiL.      "^  order  to  supplement  the  telegraphic  reports  the  office  keeps 
^  itself  in  constant  correspondence  with  the  principal  meteoro- 

logical organizations  of  the  continent,  and  exchanges  the  litho^ 
graphed  daily  weather  reports  for  their  respective  bulletins.  The 
institutions  with  which  such  an  interchange  is  maintained  are 
given  in  the  note.* 

Each  case  of  issue  of  a  warning  message  is  specially  investi- 
gated with  respect  to  the  weather  recorded  at  the  self-recording 
^^^tSf  ^f  observatories  and  the  telegraph  stations.  As  these  points  of 
^aidons.^  observation  are  rather  sparsely  scattered  around  our  coasts 
measures  are  being  taken  by  the  Committee  to  increase  the 
number  of  their  automatic  instruments  by  erecting  anemometers 
at  Holyhead  and  Yarmouth  (see  p.  22),  and  to  invite  co-opera- 
tion fix)m  private  observers.  In  the  last-named  direction  they 
have  received  great  encouragement,  as  not  only  have  several 
gentlemen  of  great  zeal  and  acknowledged  accuracy  in  observing 
agreed  to  help  them  by  furnishing  reports  of  wind  and  weather, 
but  in  some  cases  even  daily  anemographical  records  have  been 
promised  them.t  This  plan  was  only  commenced  at  the  close 
of  the  year,  so  that  it  would  be  premature  to  speak  of  it  at  more 
length. 

*  List  of  Daily  Meteorological  Bulletins  received  at  the  Meteorological 

Office. 


Place. 

Whence  issued. 

Chriatiania-      - 

Hamburg 

Lisbon  -            -            - 

Paris     -            .            - 

Paris     - 

St.  Petersbnrg  - 

Utrecht - 

Yienna  -            -            - 

Norske  Meteorologiske  Institut 

Obserratorio  do  lufknte  D.  Luis. 
Observatoire  Imperial. 

Obseiratoire  M^teorologique  Central  de  Montsonris. 
Obserratoire  Central  Physique  de  Bussie. 
Koninklijk  Nederkndsch  Meteorologisch  Instituut 
K.  K.  Central-Anstalt  fur  Meteorologie  und  Erdmag- 
ned&mus. 

t  Becords  of  this  nature  have  been  received  from  His  Grace  the  Duke  of  North- 
umberland, Alnwick  Castle;  B.  H.  Barnes,  Esq.,  Bayswater;  Bey.  F.  W.  Stow, 
Whitby. 
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The  principle  that  the  direction  and  force  of  the  wind  on  any 
day  depend  on  the  amount  of  difference  in  barometrical  readings 
oyer  a  given  area,  or  on  the  ''  gradient,"  as  explained  in  the  last  - 
report,  has  proved  itself  to  be  thoroughly  trustworthy.  The 
problem  in  weather  study  to  which  attention  must  now  be 
directed  is  Uie  discovery  of  the  probable  path  of  each  storm 
taken  as  a  whole,  and  of  its  rate  of  progress  across  the  country. 
This  is  a  question  most  difficult  of  solution,  but  great  light  is 
and  will  be  thrown  upon  it  by  the  study  of  the  continuous 
records  furnished  by  the  observatories.  At  this  point,  therefore, 
the  labours  of  the  two  branches  of  telegraphy  and  land  meteoro- 
logy coalesce.  Under  the  latter  head  at  p.  21  will  be  found  an 
account  of  the  proposed  Quarterly  Weather  Report.  This  cur- 
rent chronicle  taken  with  the  &csimile  representations  of  the 
graphical  instrumental  records,  will  afford  materials  for  subse- 
quent weather  study  incomparably  more  copious  and  accurate 
than  anything  which  has  been  hitherto  available  either  in  this 
country  or  elsewhere. 

In  addition  to  the  work  which  has  just  been  described,  Non-offioial 
inquiries  of  a  more  theoretical  character  have  been  carried  out  P^Wications. 
during  the  year.  The  Committee,  considering  that  speculative 
deductions  of  the  nature  indicated  should  rest  on  the  authority 
of  the  respective  investigators,  have  sanctioned  the  commence- 
ment of  a  series  of  non-official  papers,  consisting  of  reports 
addressed  to  them  on  the  several  questions  which  have  been  the 
subjects  of  the  inquiries.  The  authors  of  these  reports  are  alone 
responsible  for  their  contents.  The  first  paper  of  this  class  was 
Mr.  Scott's  "  Report  on  the  Connexion  between  Strong  Winds 
and  Barometrical  Differences,"  noticed  in  the  last  report.  It  has 
been  followed  by  two  others  from  the  pen  of  Capt.  H.  Toynbee,  of 
which  the  first  is  ''  On  the  Meteorology  of  the  North  Atlantic 
between  the  parallels  of  40^  and  50**  N.,"  the  other  "On  the 
Use  of  Isobaric  Curves,"  The  former  of  these  is  an  examination  Meteorology 
of  the  observations  taken  on  board  the  Atlantic  mail  steamers  of  the  North 
on  their  outward  and  homeward  voyages.  Four  passages  each  Atiantic 
way,  made  by  one  observer,  Capt.  John  A  Martyn,  have  been 
taken,  and  the  diagrams  of  the  observations  exhibit  this  remark- 
able peculiarity,  that  when  the  ship  is  outvxird  bound,  the 
barometrical  and  thermometrical  curves  are  marked  by  firequent 
oscillations,  and  the  wind  usually  shifts  from  S.  to  W.  and  back 
again  several  times  during  the  passage ;  while  when  she  is  Kotm- 
ward  bound  the  instruments  and  the  wind  are  much  more 
steady.  Capt.  Toynbee  offers  as  an  explanation  of  these  facts 
the  idea  that  the  atmosphere  over  the  Atlantic  is  in  a  state  of 
constant  motion  in  a  direction  which  is  generally  easterly,  and 
at  a  rate  of  progress  slightly  less  than  that  of  a  full-powered 
steamer,  and  that  it  is  cUsposed  in  a  series  of  successive  eddies 
or  waves.  The  ship,  when  outward  bound,  meets  and  passes 
through  several  of  these  systems,  while  on  her  homeward  passage 
fihe  may  run  with  one  for  days  together,  and  so  experience  little 
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change  either  in  wind  or  weather.    It  is  almost  unnecessary  to  say 
that  should  these  views  be  confirmed  by  more  ample  experience, 
the  generalization  is  calculated  to  be  a  most  usefol  one,  as  Well 
to  scientific  meteorology  as  to  practical  navigation. 
The  use  of  Captain  Toynbee*s  Second  Beport,  is  on  the  use  of  isobaric 

isotMuriccurrcs.  curves,  in  affording  a  ilue  to  the  present  and  probable  conditions 
of  weather.  He  has  investigated  the  weather  charts  for  several 
days  a>t  various  seasons,  drawing  on  every  chart  two  lines,  one 
indicating  the  line  of  greatest  actual  baromelarical  gradi€«it-as 
shown  by  the  observations,  the  other  showing  the  greatest  change 
in  the  distribution  of  pressure,  and  joining  the  station  where  the 
barometer  has  risen  most  rapidly  during  the  preceding  24  hilars 
with  that  where  the  fall  has  been  greatest.  .  The  normal  to  the 
first  of  these  lines  rfiows,  on  the  principle  of  Buys  Ballot^s  law, 
the  wind  which  will  prevail  durii^  the  day>  while  thci  normaj  to 
the  second  indicates  the  probable  change  in  direction  and  force 
which  will  supervene  in  that  wind.  It  is  evident  that  if  these 
two  lines  run  in  the  same  direction  the  wind  will  increafie,  and 
vice  versdy  it  will  die  down  if  their  directions  be  opposed  to  each 
other. 

These  results  are  very  useful,  and  they  are  employed  by  the 
office  in  the  issue  of  cautionary  telegraphic  warnings. 

Another  practical  principle  which  is  brought  under  the  notice 
of  seamen  in  this  report  is,  that  the  tack  on  which  a  ship  is  sailing 
influences  the  i*ate  of  rise  or  fall  of  the  barometer  on  board, 

The  Committee  have  continued  the  practice  of  lending  barome* 
ters  to  small  ports  and  fishing  stations,  where  the  inhabitants  are 
too  poor  to  be  able  to  provide  sudh  an  instrument  for  themselves. 
The  barometers  usually  supplied  are  the  so-called  ^^  Fishery 
Barometers,-'  which  are  of  large  size,  so  as  to  be  easily  consiaited, 
and  yet  of  considerable  accuracy.  This  form  of  instrument  was 
originally  devised  at  Admiral  FitzRoy's  suggestibn.*  14;  of  these 
barometera  were  issued  on  loan  during  the  year,  and  there  are 
now  111  stations  round  our  coasts  supplied  with  baromet»r6  for 
public  use.^  The  stations  are  situated,  48  in  England,  2/in 
Wales,  39  in  Scotland,  and  22  in  Ireland,  see  App.  IX.  The  Board 
of  Fisheries  in  Edinburgh  has  kindly  undertaken  the  local  super* 
vision  of  these  instruments  in  Scotland,  and  no  fresh  grants  -  to 
Scotch  stations  are  made  without  consultation  Ivith  that  office. 


Kdiefy 
barometen. 


III. — Land  Meteorology  of  the  British  Islands. 

SiMioni.  I^  ^  ^^  respect  of  this  branch  of  their  system  that  the  oper&* 

tions  of  the  Committee  have  undergone  the  most  active  develop? 
ment  since  the  date  of  the  last  report.  The  stations  fitted  with 
self-recording  instruments  are  seven  in  number,  and  they  were 


*  The  Royal  National  Lifeboat  Institation  has  also  erected  several  of  ihese  instru- 
ments on  the  coast. 
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all  inspected  by  Dr.  Stewart  in  the  course  of  the  year.     The 
following  particulars  about  them  may  be  of  interest : — 


Obsenraiory. 


Saperintanded  by 


Ab^deen 


Glasgow 


D.  ThontiBon,  M.  A.,  Professor 

of  Nataral  Philoflophj. 
R    Gnmt,   LLJ).,  F.R.S., 
Professor    of      Practical 
Astfonoiny. 
-    Rer,  T.  Romney  Robinaon, 
I     D.D.,  F.R.S.,  Astronomer. 
Rev,  Thos.  Kerr - 
Cooneil       of      Stonyhnnst 

College. 
Kew  Committee  of  Britisb 
I     Association. 
Falmoath    -  '  Royal  Cornwall  Polytechnic 
I     Society. 


Valencia 
Stonyhorst  - 

Kew    - 


Latitade 

N. 

tudo^. 

Heiffht  of 

above  Sea 
i:evel. 

57     8 

O         / 

2     5 

Ft 

88-5 

55  51 

4  16 

184 

54  22 

6  39 

207-3 

51  54 
53  50 

10  25 
2  25 

23*0 
360*7 

51  29 

0  18 

34 

50     9 

5     4 

210-8 

The  records  from  all  the  observatories  are  examined  at  Kew, 
in  accordance  with  the  regulations  contained  in  Fart  II.  of 
the  report  for  1868,  prior  to  being  sent  to  the  office  in  London 
for  discussion. 

Dr.  Balfour  Stewart  having  resigned  his  appointment  as  secre-  New  arrange- 
tary,  the  arrsuigement  heretofore  existing  between  the  Meteoro-  "®***  ^*^ 
logical  Office  and  the  Kew  Committee  has  (with  the  concurrence    ^^' 
of  the  Council  of  the  British  Association)  been  settled  pro  tern,, 
on  the  following  conditions : — 

The  records  from  the  outlying  observatories,  together  with 
those  of  the  central  (Kew),  are,  as  heretofore,  to  be  examined  at 
Kew,  in  consideration  of  an  annual  sum  (400Z.)  being  allowed  for 
the  performance  of  that  duty.  This  payment  is  irrespective  of 
the  annual  grant  (2501.)  made  to  Kew  as  one  of  the  seven  self- 
recording  observatories,  and  is  an  increase  of  2002.  on  the  amount 
originally  paid  to  the  Kew  Committee  for  the  same  work,  while  the 
special  salary  to  Dr.  Stewart,  as  secretary,  is  no  longer  payable. 

The  direct  supervision  of  the  observatories  is,  from  the  com- 
mencement of  the  present  financial  year,  to  be  transferred  to  the 
Meteorological  Office. 

It  is  understood  that  these  arrangements  shall  continue  in  force 
as  long  as  the  present  position  of  Kew  Observatory  with  the 
British  Association  remains  unchanged. 

The  Meteorological  Committee  regret  that  they  have  not  been 
able  to  retain  the  benefit  of  Dr.  Stewart's  continued  assistance  to 
the  same  extent  as  in  former  years.  They  desire  to  record  and 
acknowledge  that  they  fully  recognise  the  practical  experience 
and  the  eminent  scientific  attainments  of  that  gentleman,  as 
evinced  by  him  during  their  arduous  task  of  arranging  and 
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finally  establishing  a  new  and  delicate  system  of  meteorological 
observationa 
Utiiizatioii  of        The  Committee,  finding  that  at  the  end  of  1868  the  di£Sculties 
results.  of  first  starting  the  system  had  been  overcome,  and  that  the 

various  observatories  were  sending  in  their  records  .with  great 
regularity  and  comparative  freedom  from  defects,  resolved  that 
their  systematic  publication  of  results  should  commence  with  the 
year  1869.  They  have  therefore  during  the  year  increased  their 
computing  staff,  so  as  to  keep  pace  with  the  progress  of  the 
instruments.  The  continuous  records  will  be  capable  of  being 
utilized  for  entirely  distinct  purposes.  On  the  one  hand,  they 
will  undoubtedly  furnish  mean  numerical  results  of  accuracy 
surpassing  anything  which  could  be  yielded  by  eye  observations  : 
and  on  the  other  hand,  they  will  exhibit  the  changes  in  atmo- 
spherical conditions  which  pass  over  our  islands  with  absolute 
fidelity,  and  will  thereby  throw  a  totally  new  light  on  the  study 
of  weather. 

The  appendix  to  the  last  report  contained  specimens  of  tables 
of  average  results  which  were  in  process  of  calculation.     These 
have  been  completed  for  the  year  1869,  and  are  in  type :  they 
are  two  in  number. 
Dcscriptioxi  of       Table  I.  gives  the  monthly  means  for  the  barometer  and  dry 
Tables.  thermometer,  with  the  extreme  readings,  maximum  and  minimum, 

for  each  month,  and  in  addition  the  monthly  means  of  vapour 
pressure  and  of  dry  air. 

Table  II.  gives  the  five-day  means  of  the  barometer  and  the 
dry  and  wet  thermometers. 
Periodic  These  tables  will  at  the  end  of  five  years  be  supplemented  by 

corrections.      ^  third,  exhibiting  the  hourly  periodic  corrections  of  temperature, 
so  as  to  afford  data  for  the  determination  of  daily  range  in  all 
parts  of  the  country. 
Anemometrical      The  calculation  of  numerical  average  results  for  the  wind 
reductions.       presents    very    serious    difliculties,    owing    to    the    extremely 
changeable  nature  of  our  climate.     It  has  finally  been  decided 
at  the  instance  of  Dr.  Robinson,  whose  authority  on  the  subject 
of  anemometry  is  unquestioned,  to  conduct  the  discussion  with 
a  view  to  occasional  publication  at  definite  intervals,  inasmuch 
as  it  appears  that  five  yeara  is  the  shortest  period  from  which 
results  of  any  practical  value  could  be  expected. 
Publication  of      Lastly  must  be  noticed  the  method  adopted  by  the  Com- 
cunres.  mittee  for  presenting  their  continuous  records  to  the  public  in 

a  form  available  for  weather  study.  In  the  last  report  the 
issue  of  lithographed  curves,  at  full  size,  obtained  by  tracing 
from  the  originals  and  the  subsequent  use  of  the  anastatic  process^ 
was  mentioned.  It  became  evident  that  any  reproduction  of  the 
records  at  natural  size  would  be  far  too  cumbrous  and  costly.  A 
little  consideration  showed  that  the  time  scale  would  bear  much 
greater  reduction  than  that  of  the  ordinates  for  the  actual  instru- 
mental readings.  The  problem  which  then  pi^esenied  itself  was 
how  to  reproduce  the  curves  by  instrumental  means  with  entire 
truthfulness,  at  the  same  time  varying  their  scale  in  the  manner 
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indicated.  This  difficulty  has  been  met  in  the  most  satisfactory 
manner  by  one  of  the  Committee,  Mr.  Francis  Galton^  who  has 
invented  a  pantagraph  which  effects  all  that  is  required  of  it  in 
this  direction  with  the  utmost  accuracy,  and  is  at  the  same  time 
very  easy  of  manipulation.  A  description  of  the  instrument  will 
be  found  in  Part  II.  at  p.  32. 

The  zinc  templates  obtained  from  it  exhibit  the  curves  on  the 
same  vertical  scale  as  the  original,  but  with  the  horizontal  scale 
reduced  to  one  third.  These  templates  are  then  capable  of  any 
further  reduction  which  may  be  desired  in  the  ordinary  panta- 
graph. The  amount  of  reduction  which  has  been  adopted  is 
one  half,  so  that  the  final  curves  published  are  on  one  half  the 
vertical  and  one  sixth  the  horizontal  scale  of  the  original  curves 
pbtained  from  the  instruments  themselves. 

It  is  found  that  when  the  records  are  reduced  in  this  proportion 
the  entire  information  from  the  barometers  and  thermometers  at 
the  seven  observatories  for  five  days  can  be  brought  within  the 
space  of  a  4to.'page.  The  data  for  wind  tod  rain  for  the  same 
interval  form  a  corresponding  plate. 

It  is  obviously  of  paramount  importance  that  the  most  ex- 
treme mechanical  precision  should  be  provided,  so  that  the  records 
shall  be  capable  of  exact  measurement  at  any  epoch  of  time. 

The  ordinary  pantagraph  is  not  sufficiently  accurate  for  such 
very  delicate  work.  The  Committee  have  therefore  ordered 
one  of  the  pantagraphs  invented  by  F.  Wagner,  junior,  of  Berlin. 
The  construction  of  these  instrmnents  is  admittedly  superior  to 
that  of  any  others  in  use.  This  instrument  will  be  ready  about 
the  month  of  June. 

In  order  to  avoid  additional  delay  it  has  been  determined  to 
reproduce  the  records  for  the  first  three  months  of  1869  by 
liuiography^  and  the  work  has  been  entrusted  to  Malby  &  Co. 
Specimens  of  the  lithographed  plates  produced  by  the  method 
above  described  are  given  (Plates  I.  and  II.)  representing  the 
weather  from  Jan.  26-30,  1869. 

The  curves  will,  however,  require  some  explanation,  and  with 
the  view  of  affording  this  the  Committee  have  directed  that  a 
continuous  chronicle  of  the  weather  should  be  prepared.  This 
has  been  commenced,  and  it  is  based  on  the  data  furnished  by 
the  observatories,  combined  with  that  provided  by  the  telegraphic 
weather  reports,  ships'  logs,  and  other  sources  of  accurate 
information,  such  as  observations  made  by  independent  British 
observers  of  known  accuracy,  and  by  the  seveiil  bulletins,  &c., 
published  abroad  (p.  16). 

This  chronicle  will  be  illustrated  by  small  sketch  charts  show-  Quarterly 
ing  the  conditions  of  barometrical  pressure  and  of  wind  when-  ^®***i** 
ever  such  information  seems  requisite.     This  weather  journal     ^^ " 
with  the  plates  of  curves  will  appear  at  intervals  of  three  months, 
and  will  be  entitled  the  Quarterly  Weather  Report  of  the  Meteoro- 
logical Office.    With  this  publication  the  mean  numerical  results 
will  be  from  time  to  time  issued. 
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Additional 
stations. 


Self-recording 
rain  gauges. 


On  commencing  the  systematic  Btudj  of  weather  it  at  onoe 
became  e\'ident  that  additional  information  .was  reqiMed  firpm- 
British  stations  in  order  to  afford  an  accurate  inaight  into  jbhe^ 
changes  of  our  weather.  The  most  obvious  particular  in  which 
an  increase  of  points  of  observation  was  required  was  the  wind^ 
A  cursory  inspection  of  the  simultaneous  anemometrical  .re- 
cords from  the  existing  observatories  was  sufficient  to  ^w 
that  their  indications  were  m^ch  influenced  by  local  conditions, 
the  inland  stations  showing  much  less. wind  than  those  expoised 
to  the  sea.  In  order  to  obviate  partially  the  inconvenience  arising 
from  this  cause  three  new  anemometers  have  been  erected  during 
the  year  at  exposed  points  on  our  coasts.  One  was  erected  in 
June  at  Sand  wick  Manse,  Orkney,  in  order  to  replace  the  instru- 
ment which  has  been  in  action  there  for  the  last  seven  years 
under  the  superintendence  of  Dr.  Clouston.  The  second  has  been 
placed  at  Holyhead,  and  the  third  at  Yarmouth-  At  the  former 
station  the  anemometer  is  placed  on  the  top  of  the  old  lighthouse 
by  permission  of  the  Board  of  Trade.  The  Committee  have  also 
to  acknowledge  the  valuable  assistance  which  they  have  received 
in  the  matter  from  Rear- Admiral  Schomberg,  the  harbour  master. 
At  Yarmouth  the  instrument  is  set  up  on  the  Sailors*  Home 
with  the  sanction  of  the  committee  of  that  institution. 

The  other  measures  which  are  being  adopted  with  the  view 
of  inviting  volunteer  co-operation  in  observations  have  already 
been  detailed  (p.  16). 

An  important  development  of  the  automatic  system  of  obser- 
vation introduced  by  the  Committee  will  take  place  in  the  course 
of  the  year  1870,  as  they  have  determined  to  erect  self-recording 
rain  gauges  at  all  the  observatories.  The  form  of  instrument 
adopted  is  that  invented  by  Mr.  Beckley,  a  description  of  which 
will  be  found  in  Part  II.  (p.  36). 


Change  of 
office. 


Expenditure. 

On  closing  their  accounts  for  the  financial  year  1868-9,  the 
Comxnittee  fortunately  found  themselves  with  a  balance  to  their 
credit,  so  that  th^y  were  in  a  position  to  meet  the  eeripus  outlay 
entailed  on  them  by  the  necessity,  of  fitting  up  and  furnishing  a 
new  office.  The  total  expenditure  on  this  head  has  exceeded 
7501.  ■ 

It  was  at  the  end  of  February  that  notice  was  rec^ved  from 
the  Board  of  Works  that  they  desired  to  resume  possession  of 
the  rooms  at  No.  1,  Parliament  Street,  which  had  been  in  the 
occupation  of  the  Meteorological  Office  since  its  establishment 
The  Committee  succeeded  in  finding  suitable  accommodation  in 
the  house  No.  116,  Victoria  Street,  and  the  office  was  removed  to 
its  present  location  on  the  31st  of  May. 

The  addition  to  its  annual  expenditure  entailed  on  the  office 
by  this  change  has  been  very  considerable,  exceeding  870{.,  for 
rent,  &c.,  which  is  further  increased  by  charges  for  firing,  lights 
cleaning,  and  the  wages  of  an  office  keeper. 
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Another  source  of  augm,ented  outlay  has  been  the  increase  jn  increase  of 
the  computing  staff,  in  order  to  cope  with  the  arrears  of  observa-  "**^- 
tions  already  existing  in  the  office  and  the  materials  constantly 
coming  in.  The, necessity  of  action  in  this  direction  was  mpst 
emphatically  urged  by  the  Committee  of  Inquiry  in  their  report, 
ana  the  Meteorological  Committee  have  kept  coiistantly  before 
them,the  desirability  of  carrying  it  out. 

No .  fewer  than  nine  new  computers  have  been  engaged  at 
weekly  wages.  Of  these,  two  are  attached  to  the  branch  of 
oceaa  meteorology,  two  to  that  of  telegraph}'^,  four  to  that  of 
land  meteorology  of  the  British  islands,  while  the  ninth  gives 
assistance  in  the  clerical  work  of  the  accounts  and  correspon- 
dence. The  payment  of  these  genflemen  entails  a  yearly  charge 
exceeding  oOOZ. 

The  Committee  are  glad  to  ba  able  to  say  that  notwithstand-  Pment 
ing  this  great  permanent  increase  of  their  expenditure  they  have  P<>«*^^« 
been  able  to  confine  it  within  the  limits  of  their  annual  grant. 
They  find  themselves  at  present  with  a  balance  of  1,486?.  at 
their  bankers,  but  of  this  sum  almost  the  whole  has  been 
anticipated  by  various  contracts,  &c.  The  postal  telegraph 
accounts  for  February  and  March  will  not  fall  much  short  of 
300Z. ;  230^.  is  required  to  defray  outstanding  accounts  for 
instruments  for  the  mercantile  marine;  the  pantagraphs  will 
cost  280?. ;  and  the  rain  gauges  210?.  On  the  whole  the  Com- 
mittee will  commence  the  year  1869-70  with  a  small  available 
balance  in  hand,  and  they  hope^  by  careful  management,  to 
succeed  in  discharging  the  duties  they  have  undertaken  without 
requiring  a  present  increase  in  the  grant  allotted  to  them  by 
Parliament.  In  Appendix  X.  will  be  found  a  list  of  the  present 
staff  in  the  employment  of  the  Committee,  and  of  their  several 
occupations. 

App.  XL  gives  a  list  of  the  additions  to  the  library  made 
during  the  year.  These  books  have,  for  the  most  part,  been 
received  in  exchange  for  the  publications  of  the  office. 

SUMMABY. 

The  progress  made  in  the  office  during  the  year  in  the  various 
directions  of  its  inquiries  may  be  thus  summed  up : — 

I.  Ocean  Meteorology. — The  investigation  of  the  meteorology 
of  the  equatorial  portion  of  the  Atlantic  Ocean  has  made  satis- 
factory progress,  as  the  number  of  assistants  engaged  on  it  has 
been  increased. 

The  unfinished  discussions  relating  to  the  Pacific  Ocean,  found 
in  the  office,  have  been  completed,  and  the  results  sent  to  the 
Admiralty  for  embodiment  in  their  series  of  physical  chai-ta 

The  work  now  in  hands  at  extra  hours  is  the  reduction  of 
anemometrical  data. 

The  issue  of  instruments  on  loan  has  been  continued,  and  the 
character  of  the  registers  received  shows  a  very  sensible  general 
improvement.     The  Committee  have  presented  copies  of  the 
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Atlantic  pilot  charts  to  certain  captains,  who  have  kept  **  excel- 
lent "  logs.     Their  names  will  be  found  at  page  8. 
The  cost  of  this  department  has  been  1,639Z.  la.  6d 

II.  Telegraphy  cmd  Weather  Warnings. — The  home-reporting 
stations  have  been  increased  by  two,  Wick  and  Thurso.  No 
material  change  has  been  made  in  the  system  of  telegraphy  with 
France,  but  a  regular  interchange  of  reports  has  been  iustituted 
with  Norway,  which  has  been  productive  of  much  mutual 
benefit. 

The  drum  signal  is  hoisted,  on  orders  from  the  Meteorological 
Office,  at  106  British  stations,  as  well  as  along  the  coast  of  France 
from  Dunkerque  to  Nantes. 

The  study  of  weather  is  conducted  on  systematic  principles ; 
every  warning  message  issued  is  carefully  compared  with  the 
subsequent  weather  experienced  as  recorded  at  the  self-recording 
observatories. 

Fourteen  new  fishery  barometers  were  supplied  during  the 
year,  making  the  total  number  round  our  coasts  111. 

The  cost  of  these  operations  has  been  2,639?.  Oa.  Id. 

III.  Land  Meteorology  of  the  British  lalanda. — The  regular 
discussion  of  the  observatory  records  has  been  undertaken,  and 
the  mean  results  for  the  year  1869  are  in  type.  Measures  have 
been  adopted  to  reproduce  the  curves  yielded  by  the  instruments 
in  facsimile,  so  as  to  present  to  the  public  the  entire  information 
obtained  by  the  system. 

It  has  been  determined  to  publish  a  quarterly  weather  report 
which  shall  contain  the  continuous  plates,  with  a  current 
chronicle  of  the  weather  explanatory  of  them.  The  facts  on 
which  "this  chronicle  is  compiled  ai*e  obtained  partly  from 
Branch  III.  and  partly  from  Branch  II.  Any  information 
derivable  from  ships'  registers  is  also  utilized. 

In  order  to  increase  the  amount  of  information  received  at  the 
office,  anemometers  have  been  erected  at  various  points  on  our 
coasts,  and  invitations  have  been  issued  to  independent  observers 
of  known  accuracy  to  assist  the  office  in  its  work.  These  pro- 
posals were  only  sent  out  at  the  close  of  the  year,  but  the  Com- 
mittee have  already  received  great  encouragement  to  hope  for 
good  results  fi*om  the  plan. 

The  cost  of  the  department  of  land  meteorology  has  been 
3,174?.  5a.  2d, 

Office. — The  expenses  of  management,  in  salaries  and  wages, 
have  been  1,562?.  Is.  3d.  This  sum  will  be  reduced  diuring  the 
ensuing  year,  owing  to  Dr.  Stewart's  resignation  of  the  secretary- 
ship. The  other  charges  incident  on  the  office  for  rent,  furniture, 
&c.  &a,  have  amounted  to  1,4042.  38.  7(2. 

Arrangements  have  been  made  with  the  Kew  Committee  of 
the  British  A&sociation  for  the  examination  of  the  curves  and 
tabulations  at  that  observatory. 

The  general  supervision  of  the  observatories  has  been  trans- 
ferred to  Mr.  Scott, 
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PART  II. 

Description  of  New  Instruments,  &c.,  adopted  by  the 
Meteorological  Committee. 


No.  1. — Note  upon  a  Self-Registering  Thermometer  adapted 
to  Deep-Sea  Soundings,  by  W.  A.  Miller,  M.D.,  Treasurer 
and  V.P.R.S,  extracted  from  Proceedings  of  Royal  Society 
vol.  xvii.,  p.  482. 

It  is  well  known  that  self-registering  thermometers  of  the 
ordinary  construction  are  liable  to  error  when  sunk  to  consider- 
able depths  in  water,  in  consequence  of  the  diminution  produced 
for  the  time  in  the  capacity  of  the  bulb  under  the  increased 
pressure  to  which  it  is  subjected.  The  index,  from  this  cause,  is 
carried  forward  beyond  the  point  due  to  the  eflfect  of  mere  tem- 
perature, and  the  records  furnished  by  the  instrument  rise  too 
high.*  / 

A  simple  expedient  occurred  to  me  as 
being  likely  to  remove  the  diflSculty ;  and 
as  upon  trial  it  was  found  to  be  perfectly 
successful,  I  have  thought  that  a  notice  of 
the  plan  pursued  might  not  be  unacceptable 
to  future  observers. 

The  form  of  self-registering  thermometer 
which  it  was  decided  to  employ  is  one 
constructed  upon  Six's  plan.  Much  care  is 
requisite  in  adjusting  the  strength  of  index- 
spring,  and  the  size  of  the  pin,  so  as  to  allow 
it  to  move  with  sufficient  freedom  when 
pressed  by  the  mercury,  without  running 
any  risk  of  displacement  in  the  ordinary 
use  of  the  instrument  while  raising  or 
lowering  it  into  the  water.  Several  of 
these  thermometers  have  been  prepared  for 
the  purpose  with  unusual  care  by  Mr. 
Casella,  who  has  determined  tho  conditions 
of  strength  in  the  spring  and  diameter 
of  tube  most  favourable  to  accuracy.  He 
has  also  himself  had  an  hydraulic  press 
constructed  expressly  with  the  view  of  test- 
ing these  instruments.  By  means  of  this 
press  the  experiments  hereafter  to  be  de- 
scribed were  made. 

The  expedient  adopted  for  protecting  the 
thermometers  from  the  ejBTects  of  pressure 
consisted  simply  in  enclosing  the  bulb  of 
such  a  Six's  thermometer  in  a  second  or 
outer  glass  tube,  which  was  frised  upon  the 

*  In  sea  water  of  sp.  gr.  1*027,  the  pressure  in  descending  increases  at  the  rate  of 
280  Ihs.  upon  the  square  inch  for  every  100  fathoms,  or  exactly  one  ton  for  every 
SOO  iathoms. 
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stem  of  the  instrument  in  the  maimer  shown  in  the  accompanymg 
figure.  This  outer  tube  was  nearly  filled  with  alcohol,  leaving 
a  little  space  to  allow  of  variation  in  bulk  due  to  expansion. 
The  spirit  was  heated  to  displace  part  of  the  air  bjr  means  of 
its  vapour,  and  the  outer  tube  ajid  its  contents  were  sealed 
hermetically* 

In  tiiis  way  variatiops  in  external  pressure  are  prevented  from 
affecting  the  bulb  of  the  thermometer  within,  whilst  changes  of 
temperature  in  the  surrounding  medium  are  speedily  transmitted 
through  the  thin  stratum  of  interposed  alcohol.  The  thermo- 
meter is.  protected  from  external  injury  by  enclosing  it  in  a 
suitably  constructed  copper  case,  open  at  top  and  bottom,  for  the 
free  passage  of  the  water. 

In  order  to  test  the  efficacy  of  this  plan,  the  instruments  to  be 
tried  were  enclosed  in  a  strong  wroughVirou  cylinder  filled  with 
water,  and  submitted  to  hydraulic  pressure,  which  could  be  raised 
gradually  till  it  reached  three  tons  upon  the  square  inch,  and  the 
amount  of  pressure  could  be  read  as  the  experiment  proceeded 
upon  a  gauge  attached  to. the  apparatus. 

Some  preliminary  trials  made  upon  the  5th  of  May  showed 
that  the  press  would  work  satisfactorily,  and  that  the  form  of 
thermometer  proposed  would  answer  the  purpose. 

These  preliminary  trials  showed  that,  even  in  the  thermometers 
with  protected  bulbs,  a  forward  movement  of  the  index  of  from 
0*5  to  1°  F.  occurred  during  each  experiment.  This,  however,  I 
believed  was  caused,  not  by  any  compression  of  the  bulb,  but  by 
a  real  rise  of  temperature,  due  to  the  heat  developed  by  the 
compression  of  the  water  in  the  cavity  of  the  press. 

This  surmise  was  shown  to  be  correct  by  some  additional  ex- 
periments made  last  week  to  determine  the  point.  On  this 
occasion  the  following  thermometers  were  employed : — 

No.  9645.  A  mercurial  maximum  thermometer,  on  Professor 
Phillips's  plan,  enclosed  in  a  strong  outer  tube  containing  a  little 
spirit  of  wine,  and  hermetically  sealed. 

No.  2.  A  Six's  thermometer,  with  the  hvlh  protected,  as  proposed 
by  myself,  with  an  outer  tube,   • 

No.  5.  A  Six's  thermometer,  witii  a  long  recui'ved  cylindrical 
bulb,  also  protected  in  a  similar  manner. 

No.  1.  Six's  thermometer,  with  cylindrical  bulb  of  extra  thick- 
ness, not  protected. 

No.  3.  Six's  thermometer,  with  spherical  bulb,  extra  thick 
glass,  not  protected. 

No.  6.  Admiralty  instrument,  Six's  thermometer,  ebonite  scale, 
bulb  not  protected. 

No.  9651.  An  ordinary  Phillips's  maximum  mercurial  ther- 
mometer, spherical  bulb,  not  protected. 

The  hydraulic  press  was  exposed  in  an  open  yard^  and  had  been 
filled  with  water  several  hours  before.     A  maximum  thermometer, 

*  See  also  p.  10. 
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inttodaced  iuto  a  wroughi-iron  tube  filled  with  water,  opeiLat 
one  end  to  the  outer,  air,  closed  at  the  oth^,  where  it  passed  into 
the  WAter  oontained  in  the  press,  registered  46^*7  at  thecom-* 
menoement,  and  47^  at  the  end  of  the  experiment  Temperatui^ 
of  the  ixtemal  air  49°  F; 

In  commencing  the  eiperinient,  the  seven  thermometers  under 
trial  were  introduced  into  the  water  it^  the  x;avity  of  the  pres^, 
aud  after  a  lapse  of  10  minutes  the  indices  of  each  were  3et, 
carefully  read,  and  each  instrument  was  immediately  replaced  in 
the  press,  which  was  then  closed,  and  by  working  the  pump  the 
pressure  was  gradually  raised  to  2^  tons  upon  tlie  inch.  It  was 
maintained  at  this  point  for  40,mindtes,  in  order  to  allow  time 
for  the  slight  elevation  of  temperature  caused  by  the  compression 
of  the  ^vater  to  equalize  itself  with  that  of  the  body  of  the  ap.- 
paratus.  At  the  end  of  the  40  minutes  the  pressure  was  jrapidly 
relaxeA  A  corresponding  depression  of  temperature  was  thus 
occasioned,  the  press  was  opened  immediately,  and  the  position  of 
the  indices  of  each  thermometer  was  again  read  carefully;  and 
the  water  was  found  to  be  at  a  temporature  sensibly  lower  than 
before  the  experiment  began,  by  about  0°*6  F.  By  this  means  it 
was  proved  that  the  foi-Ward  movement  of  the  index  in  the 
protected  thermometers,  amounting  to  0®'9,  was  really  due  tp 
temperature,  and  not  to  toy  temporary  change  in  the  capacity  of 
the  bulb  produced  by  pressure. 

This  will  be  rendered  evident  by  an  examination  of  the  sub- 
joined table  of  observed  temperatures  : — 


First  Series :  Pi^easure  2^  tons  per  sqiuire  inch. 


fJnmh^r  of 

MiTiimntn  IndeX. 

Majumam  I&dex. 

Maximum 

Mercury. . 

After. 

Thecmom^ter. 

Before. 

After. 

Before. 

After. 

Protected    -     9645 
2 
5 

47^0 
47'0 

46-7 
47-0 
47-0 

46-5 
46-3 

'46-4 
46-5 
46  0 

47-0 
46-7 
46-5 

46-5 
46-5 
47  0 
46-7 

47-7 

.  47-6 

47-6 

46-5 
46-0 

Mean  - 

47-6 

Unprotected  -         1 

-  3 

-  56 

-  9651 

540 

56-5 

55-5 

118*5 

46 
46. 
46 

Meaa  - 

46-9         46-3 

46-7 

461 

Temperature  of  external  air      - '  -    49       .49 

Temperature  of  thermometer  in  press  -    46  •  7        47 
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In  the  Phillips's  maximum  thermometer,  with  unprotected 
spherical  bulb^  No.  9651,  the  bulb  had  experienced  so  great  a 
degree  of  compression  as  to  drive  the  index  almost  to  the  top  of 
the  tube.  In  all  the  other  unprotected  instruments,  which  had 
been  made  with  bulbs  of  unusual  thickness,  the  index  had  been 
driven  beyond  its  proper  position  from  6**'4  to  8°*9  F. ;  and  it  is 
obvious  that  the  amount  of  this  error  must  vary  in  each  instru- 
ment with  the  varying  thickness  of  the  bulb  and  its  power  of 
resisting  compression. 

Notwithstanding  the  great  pressure  to  which  these  instruments 
had  been  subjected,  all  of  them,  without  exception,  recovered 
their  original  scale-readings  as  soon  as  the  pressure  was  removed. 

It  will  be  seen  that  the  mean  rise  of  temperature  indicated  by 
the  three  protected  instruments  was  0^*9  F.,  whilst  the  mean 
depression  registered  on  removing  the  pressure  amounted  upon 
all  the  instruments  which  admitted  of  its  measurement  to  0^*6, 
an  agreement  as  close  as  was  to  be  expected  from  the  conditions 
of  the  experiment. 

A  second  set  of  experiments  was  made  upon  the  same  set  of 
instruments,  with  the  exception  of  9651  ;  but  the  pressure  was 
now  raised  to  3  tons  upon  the  inch ;  this  was  maintained  for  10 
minutes.  When  it  had  risen  to  2|  tons  a  slight  report  was  heard 
in  the  press,  indicating  the  fracture  of  one  of  the  thermometers. 
On  examining  the  contents  of  the  press  afterwards  it  was  found 
that  No.  2  was  broken,  the  others  were  uninjured.  The  broken 
thermometer  was  the  earliest  constructed  upon  the  plan  now  pro- 
posed, and  it  was  consequently  not  quite  so  well  finished  as 
subsequent  practice  has  secured  for  those  of  later  construction. 
The  results  of  the  trial  under  the  higher  pressures  showed  an 
increase  in  the  amount  of  compression  experienced  by  the  unpro- 
tected instruments,  rising  in  one  instance  to  as  much  as  ll''^  F. 
With  the  protected  instruments  the  rise  did  not  exceed  l**-5,  due, 
as  before,  to  the  heat  evolved  from  the  water  by  its  compression. 

A  pressure  of  3  tons,  it  may  be  observed,  would  be  equal  to  that 
of  448  atmospheres  of  15  lb.  upon  the  square  inch ;  and  if  it  be 
assumed  that  the  diminution  in  bulk  of  water  under  compression 
continues  uniformly  at  the  rate  of  47  millionths  of  its  bulk  for 
each  additional  atmosphere,  the  reduction  in  bulk  of  water  under 
a  pressure  of  3  tons  upon  the  square  inch  will  amount  to 
about  -^  of  its  original  volume.  This  probably  is  too  high  an 
estimate,  as  the  rate  of  diminution  would  most  likely  decrease  as 
the  pressure  increases. 


APPENDIX. 


Since  the  date  of  the  foregoing  paper  some  additional  trials  of  deep- 
sea  thermometers  have  been  made,  the  results  of  which  may  be  of 
interest. 

The  first  set  of  experunents  were  made  in  Capt,  Toynbee's  presence, 
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and  the  inBtmments  tested  were  12  of  Dr.  Miller's  thermometera.  One 
unprotected  deep-sea  thermometer  (PastoreUi,  73),  and  one  protected 
with  a  jacket  of  mercury  (see  p.  10)  on  the  plan  approved  of  bj 
Admiral  FitzBoj  (Negretti,  19) ;  both  the  latter  instruments  belong  to 
the  office. 

The  instrument  used  as  ^'standard"  throughout  the  experiments 
was  the  same  thermometer  as  that  described  in  Dr.  Miller's  paper. 

First  trial ;  pressure  2^  tons  per  square  inch. 

28th  September  1869. 
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Result : — The  minimum  indices  in  no  case  affected  bj  pressure ;  the 
standard  rose  0^*6,  and  the  maximum  indices  rose  on  an  average 
r-37. 


Second  trial ;  pressure  2^  tons. 


Standiffd  - 

^         _ 

.              ta 

_ 

61-0 

61-3 

61-0 

7 

60-8 

60-5 

60-8 

62-0 

60-9 

^-i 

8 

60-7 

60-5 

60-8 

62*0 

60-8 

It 

9 

60-5 

60*8 

60-5 

61-5 

60-5 

li 

10 
11 

60-4 
60*8 

60-5 
60-8 

60-8 
61-0 

62*0 
61-8 

60-6 
60-8 

12 

60-7 

60' 5 

60-8 

62-0 

60-6 

Result  :-^Little  or  no  effect  upon  minimum  indices,  standard  rose 
0**'3,  TiiftiriTnnm  indices  rose  1®'  10. 


so 
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Third  trial ;  pressure  2^  tons. 


Number 

Minimum  Index. 

•yfwimnm  indez. 

Heceuiy. 

of  Thermometer. 

Before. 

After. 

Before. 

After. 

After. 

Standard  - 
Pastorelli  73      -        - 

61*0 

61«0 

61-2 
60-S 

61-4 
71-6 

61-0 

Result : — ^This  thermometer  was  an  ordinary  Six's,  without  protection ; 
the  minimum  was  not  moved ;  the  maximum  rose  10^*7  ;  the  standard 
rose  0°'2. 


Fourth  trial  |  presstire  1  ton. 


Standard  - 
Negretti,  19 


61'0 


61-0 


61-2 
61-0 


61*5 
61-5 


61-3 


Fifth  trial ;  pressure  2  tons. 


Standard  - 

- 

_ 

61-2 

61*6 

61'3 

Negretti,  19       - 

61-0 

61*3 

61-0 

62-6 

61-3 

Sixth  trial ;  pressure  2^  tons. . 


Standard   ... 

. 

_ 

61-5 

61-8 

61-5 

Negretti,  19 

61*2 

61-0 

61-2 

63' 0 

9. 19 

One  ton  had  no  sensible  effect  on  this  instrument ;  two  tons  raised 
the  maximum  index  1^*6;  and  2^  tons  raised  it  1^*8.  The  result 
of  the  experiments  with  this  thermometer  shoi/cs  that  as  regards 
power  of  resisting  compression  it  is  fully  comparable  with  the  new 
instruments. 

It  is  noticeable  that  the  standard  rose  the  same  amount  0*3  under  all 
pressures.  This  may  be  due  to  heat  developed  by  friction  or  com- 
presaon.  Regarding  it  as  such,  the  following  resum6  shows  the  effect 
of  compression  or  pressure  per  se. 
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Thwmometer  Rise  di4e  to 

Tons  per 

Heat 
andPreuare. 

Hent. 

.    Pressure. 

Inch. 

Standard  - 

. 

0-6 

0«6 

0-0 

2J 

1 

- 

1-5 

fj 

0-9 

» 

» 

- 

1*4 

it 

0-8 

i> 

3 

- 

1-7 

» 

1-1 

»» 

4 

- 

1-1 

n 

0-6 

ft 

5 

- 

1-3 

n 

0-7 

»t 

6 

- 

1-2 

ft 

0-6 

» 

Standara  •> 

- 

0-3 

0-3 

00 

» 

7 

- 

1-2 

»> 

0-9 

»f 

8 

- 

1«2 

»» 

0-9 

>i 

9 

- 

I'D 

» 

0-7 

If 

10 

- 

1-2 

>* 

0-9 

>f 

11 

- 

0-8 

f> 

0-5 

>♦ 

12 

- 

.1-2 

» 

0*9 

n 

Standard  - 

"  1 

0-2 

0-2 

0*0 

If 

73        - 

10-7 

n 

10-5 

ff 

Standard  - 

- 

0-3 

0-3 

0*0 

1 

19 

-  ! 

0-5 

» 

0*2 

)> 

Standard  - 

- 

0-3 

0-3 

O'O 

2 

19 

- 

1-6 

»» 

1-3 

»f 

Standard  - 

- 

0-3 

0-3     . 

0*0 

2* 

19 

- 

1-8 

if 

1-5 

>f 

'Two  other  thermometers  were  tested  on  the  8th  of  December,  And 
the  results  present  some  features  of  interest. 


'»SSSS11?S:'^; 

Minimum  Index'. 

Maihnnm  Inder. 

Marcuiy. 

After. 

•i»res8nre 
on  the 

3aforft  • 

ioue. 

Before. 

-  <Aft0r.- 

Sqwe 
incli. 

rStand.  9,645 

9 

r 

o 

48-9 

o 

49*0 

.o 
49*0  . 

toot. 

1*    : 

IrtTrialJ  .        11,678 

48-5 

48-5 

48- ^ 

49-3 

48-6 

H 

11,679 

48-5 

48'5 

48-8 

49-1 

48*6  . 

.IJ... 

f  Stand.  9,645 
^*^{            n.679 

48-3 

47'6 

48' 4 
48-3 

48*5 
49-0 

47-6 
47-6 

r  Stand.  9,645 
-"*'«•'{     .        11,678 

47-5 

47-2 

47-9 
4/-5 

47-9 
48-4 

47-2 
47-2 
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Heat  and 
PreBSureu 

Heat. 

Pnmue. 

Tons  per  Inch. 

9645 
11678 
11679 

9645 
11679 

9645 
11678 

0-1 
0-6 
0-3 

0-1 
0-7 

-  0-7 
0-9 

O'l 
0-1 
O'l 

0-1 
-  0-7 

0-5 
0-2 

0-6 

1«6 

11 

2* 
2* 

It  will  be  noticed  that  the  change  of  reading  of  the  standard  ther- 
mometer was  not  constant,  as  in  some  of  the  experiments  a  rise  of 
0°*1  was  observed,  while  in  one  a  fall  of  0**'7  was  recorded.  This 
latter  result  is  probably  due  to  the  fact  that  the  Inrdraulic  press  was 
not  in  very  good  order,  so  that  a  large  quantity  of  water  at  a  lower 
temperature  than  the  surrounding  air  had  to  be  drawn  through  the 
apparatus  before  the  pressure  began  to  act  on  the  gauge. 

The  foregoing  experiments  are  sufficient  to  show  that  the  new 
instruments  perform  satisfactorily,  and  also  that  the  original  ther- 
mometers described  by  Admiral  FitzBoy  were  good  and  trustworthy 
instruments  in  so  far  as  regards  their  capability  of  resisting  pressure. 


No.  IT. 
On  the  Principle  of  the  Pantagraph  designed  by  F.  Galton. 

In  the  pantagraph  I  have  designed  to  reduce  the  tracings  of 
the  various  self-recording  meteorological  instruments,  the  reduc- 
tion is  effected  by  two  separate  but  similar  actions,  in  length  and 
in  breadth.  One  hand  of  the  operator  controls  the  movements 
from  side  to  side  of  the  original  tracing  and  of  the  plate  that 
receives  the  reduced  figure;  the  other  hand  controls  the  move- 
ments up  and  down  of  the  style  that  passes  over  the  original 
figure,  and  of  the  point  that  scratches  the  reduced  copy.  In  both 
cases  the  reduction  is  effected  by  means  of  an  arm  connected 
through  'links  with  carriages  compelled  to  run  along  parallel 
lines. 

The  following  analysis  shows  the  conditions  of  length  and 
position  that  have  to  be  observed  in  making  and  adjusting  the 
instrument,  and  I  shall  now  restrict  my  explanation  to  this;, 
because  although  the  existing  instrument  works  very  satisfac- 
torily, yet  the  new  one  (which  is  not  yet  sufficiently  finished  to 
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loake  a  drawing  from)  will  be  its  superior  in  range  of  adjustment 
and  in  many  other  points  of  detail.  It  is  therefore  advisable  to 
delay  the  description  until  the  new  instrument  shall  have  been 
some  time  at  work,  and  its  appurtenances  brought  into  perfect 
order. 


C  A  B  is  an  arm  which  cau  be  moved  round  C  to  any  desired  position 
asCAi6|0r  CA,B,. 

a  is  a  point  on  a  caniage  that  moves  along  a  tramway,  or  is  otherwise 
guided,  so  that  it  m^  be  pushed  to  any  desired  position  in  the  line  X  X, 
but  nowhere  else,  it  is  connected  with  CAB  by  a  link  Aa,  and  there- 
fore assumes  the  positions  Oi  a^,  corresponding  to  the  positions  of  the 
arm  C  Ai  Bi,  C  A,  B,. 

Similar  arrangements  are  made  in  respect  to  B,  and  the  two  tramways 
are  made  parallel  to  one  another. 

Required  to  find  the  conditions,  if  any,  that  will  cause  the  movements 
of  a  and  b  to  bear  a  unifoim  proportion  to  one  another. 

Take  C  Ai  Bi  peipendicular  to  the  tramways,  and  let  C  AfB,  be  any 
other  position  of  the  arm.    Let  fall  the  perpendiculars  At  R  and  B,  S. 

Call  the  vertical  angle  $;  call  the  angle  A,a,P,  if/;  the  angle 
Ai  Oi  P,  f ;  and  the  link  Aa,  /. 

Let  the  corresponding  values  in  the  arrangement  connected  with  B,  be 
hi  ^i,  and  /i. 

Now  ^  is  known  in  terms  of  the  rest^  because 

(1)  /  sin  4/  =  C  A  versin  ^  +  /  sin  f,  and  so  for  i(/„ 
25972.  c 


84  Report  df  the  Meteorological  Gommittee 

therefore  our^^problem  ib  to  find  the  relations  (if  tbey  exist)  betweea 
p  ami  fi ;  /and  if ;  C  A  and  G  B  ;  that  shall  enstire  the  space  ef  ai  df.to 

bear  a  constant  relation  to  *»  J»  =  say  -,  for  all  values  of  $. 

c 

a,  a,  =  Pa,  —  Po,  =  Ra,  +  R  P  —  Pa, 
*i  ^  =  0*1  -  Qfti  =  SA,  +  S  Q  -  Q^ 

Oitf,  _  /  cos  1^  -h  C  A  sin  ^  —  /  cos  ^  _  1 
bx  bt  ""  li  cos  J'l  +  C  B  sin  ^  —  /,  cos  f ,      c 


but  from  (1)  /cos  ^  =  / ^Z  1  ~  sin^ij.  =  i/  Z*  —  (/ siuf  +C  Avers. «)" 
and  similarly  for  /i  cos  ^i 

fii^refure  ^_^ JT  (^  ^^^  f  +  ^  -^  versin  g)*  -h  C  A  sin  tf  —  /  cos  ^  _  1. 
\/  A*  —  r^i  sin  f  1  +  C  B  versin  d)*  +  C  B  sin  ^  —  /i  cos  f ,        c 

Firsts  we  see  that  these  values  can  be  real  only  so  long  as 
/  sin  ^  +  C  A  versin  0  (or  A,  R)  is  less  than  / ;  or  the  distance  between 
A  and  the  tramway  is  less  than  the  length  of  the  link,  a  fact  which  is 
evident  enough  on  inspection  of  the  figure. 

Secondly,  the  equation  holds  for  the  combined  values 

f  =  f  „  -  =  -,  -^-  =  -,  and  for  no  other  ones. 
/i      c  C  B        c 

Vfe  may  simplify  the  conditions  yet  further,  by  making  ^  =  ^^  =  o  ; 
that  is  to  say,  by  so  arranging  the  instrument  that  the  link  shall  be 
parallel  to  the  tramway  when  C  A  B  is  perpendicular  to  it ;  in  this 

case  the  adjustment  of  jn~^=     ^nust  be  made  by  varying  the  position 

of  C,  while  those  of  A  and  of  B  remun  intact.     This  is  the  arrangement 
adopted  in  the  pantagraphs  already  made. 

If  it  be  desired  that -should  be  negative,  or  j^  — -,  and  q^=  — -, 

t.e»y  that  the  movements  of  the  arms  should  be  in  contrary  directions,  or 

J  —  CB 

that  thereduction  should  be  reversed,  then /= — *  and  0A=  

'  e  e 

eonsequently  both  /,  and  C  B  having  opposite  signs  to  /  and  C  A,  the 
arms  will  lie  thus : — 


1 


€ 


.>B 


and  not  thus 


*- 


1     A 

First  adjustment:— To  find  the  position  of  C  so  that  k^  shall 

(1)  When  A  lies  between  C  and  B 

(2)  When  C  lies  between  A  and  B  (reverse  action) 

CA  CA  1    ^,pA_AB 

CB  =  AB-AC  =  c'^^  J+T. 

Hence  A  B  ought  to  be  divided  into  some  convenient  number  of 
graduations,  and  one  that  is  divisible  in  many  ways,  such  as  60  ,*  and 
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the  gi-aduations  should  be  numbered  from  A  towards  B,  The  same 
scale  of  divisions  should  be  continued  on  the  other  side  of  A,  and  those 
graduations  should  be  separately  numbered,  beginning  also  firom  A, 
It  is  then  easy  to  find  the  position  of  c.  For  example,  if  it  be  required 
to  reduce  to  |,  c  =  J. 

(1)  Direct  reduction  :  Set  C  among  the  upper  graduations  at  .  ^ 


CA 


20 


orat20;thenCA  =  20,CB  =  CA  +  AB  =  80,and^  =  j^ 
(2)  Reverse  reduction  :  Set  C  among  the  lower  graduations  at 
4qPi  or  at  15;  then  CA=  15,    CB  =  60,  and  ^  =  ^^. 

Second  adjvstment  .—To  find  the  position  of  a  bo  that  4^  shaU  =  1 

D  o  c 

It  ^ing,  at  the  same  time,  required  that  C  B  and  B  *  shall  remain  intact 

Since,  in  the  two  triangles  C  A  a,  C  B  *,  the  sides  0  A  A  a  are  nm- 
portionaltoCB.B6  and  since  C  A  a,  C  B  A  are  rightXli"^  K 
the  yerbcal  angles  at  C  are  identical  in  case  (1)  and  ^ual^<^^2n 
fonows  that  the  triangles  are  similar,  and  that  C  «  A  is  a  stra^it  llie 
CJomiequently,  after  making  the  adjustment  described  in  the  Iwt  pa^ 

grapl>.  0^  CB  =  -,  we  have  simply  to  shift  a  into  the  line  C  b,  and  the 
adjustment  is  complete. 

These  adjustments  of  C  and  of  a  are  mechanicaUy  efiected  on  the 
same  ininciple  that  is  employed  in  shifting  the  centre  of  the  weU-known 
instnunent,  the  proportional  compasses. 

Fbancis  Galton. 
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No.  III. 

Description  of  a  Self-Recording  Rain-Gauge,  invented  by 
Robert  Beckley,  of  the  Kew  Observatory  ;  made  by  James 
HiCKS^  London. 

The  instrument  is  shown  in  the  annexed  plate,  a  section  being 
given  of  the  whole  : — 
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(A)  is  a  cubical  box  of  tbin  cast  iron,  13  incbes  square  and  11 
deep,  fumisbed  with  a  loosely-fitted  hinged  cover  (B).    The  top 
of  the  cover  is  stiffened  by  four  ribs  which  meet  at  a  boss  in  the 
centre,  into  which  the  funnel  (C)  is  screwed.    The  funnel  is  also 
of  cast  iron,  but  its  interior  surface  after  having  been  turned  is 
enamelled,  in  order  to  prevent  rusting.     It  is  provided  with,  a  lip 
to  retain  the  splashes,  which  is  1^  inches  deep,  and  is  turned  accu- 
rately to  a  circle  of  1 1 J  inches  diameter,  giving  an  area  of  exposure 
of  100  square  inches.     A  small  aperture  in  the  bottom  of  the 
funnel  opens  into  a  pipe  (D),  which  conducts  the  water,  as  it  is 
collected,  into  the  copper  bottle  or  receiver  (E) ;  this  is  suppoi*ted 
by  a  hollow  ebonite  cylinder  (F)  floating  in  mercury  contained  in 
the  anntdar  vessel  or  cistern  (0).    As  water  enters  the  receiver 
the  float  descends  in  the  cistern,  displacing  more  mercury  the 
further  it  goes  ;  the  relation  between  the  area  of  the  cistern  and 
float  being  so  proportioned  that  the  entrance  of  equal  quantities 
of  water  into  the  vessel  (£)  shall  cause  its  descent  to  take  place 
through  equal  spaces.     A  cover  (H)  fixed  to  the  top  of  the  float 
supports  on  one  side  a  spring,  the  upper  extremity  of  which  is 
adapted  to  hold  a  pencil  (K)  which  presses  against  a  cylinder  (L) 
covered  with  waterproof  paper,  marking  on  it  vertical  lines  as 
the  float  with  the  receiver  rises  and  falls.     When  the  level  of 
the  water  in  the  receiver  reaches  the  neck  of  the  vessel  (E),  which 
has  then  descended  to  its  lowest  point,  the  syphon  (M)  comes 
into  play,  and  rapidly  discharging  the  water,  enables  the  re- 
ceiver   to    rise   and    resume    its   original    position,    while   at 
the  same  time  the  pencil  (K)  marks  a  line  from  the  bottom 
to  the  top  of  the  cylinder.      As  the  receiver  (E)   has  a  ca- 
pacity of  20  cubic  inches  this  occurs  whenever,  two-tenths  of 
an  inch  of  min  has  fallen.     The  syphon  (M)  acts  on  the  prin- 
ciple of  the  intermittent  syphon,  modified  and  adapted  so  as 
to  enable  it  to  act  accurately  and  with  certainty  in  the  present 
case.    As  the  water  enters  the  vessel  (E)  it  rises  in  the  short  leg 
(M)  of  the  syphon,  driving  the  air  before  it  through  the  long  leg 
(M'  M^Q.     This  continues  until  it  reaches  the  bend  at  the  top, 
when  it  flows  down-the  long  leg  and  brings  the  syphon  into  play, 
and  then  runs  until  the  vessel  (E)  is  quite  emptied  (a  small 
depression  in  the  bottom  materially  assisting  it),  and  the  air  can 
enter  at  the  lower  extremity  of  the  short  leg.     The  flattened 
contracted  bend  of  the  syphon  answers  the  double  purpose  of 
preventing  the  entrapment  of  an  air-bubble  in  the  bend,  and  also 
of  ensuring  that  the  vessel  shall  always   be  emptied  imme- 
diately the  water  in  it  arrives  at  a  constant  flxed  height,  while 
at  the  same  time  sufficient  area  is  left  not  to  retard  the  flow  of 
water  through  it.     In  oi^der  to  prevent  the  retention  of  a  few 
drops  of  water  by  capillary  action  in  the  lower  extremity  of  the 
tube  several  small  apertures  are  made  at  M^^;    these,  by  ad- 
mitting air  and  also  allowing  the  lateral  escape  of  the  fluid, 
efiectually  prevent  all  stoppage  from  this  cause.    The  action  of 
the  syphon  as  thus  constructed  is  so  certain  and  constant  that  it 
is  found  on  experiment  that  if  the  water  running  out  of  the 
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receiver,  when  it  is  discharging  itself^  be  caught  in  some  veasel 
and  returned  to  the  receiver,  the  syphon  will  not  commence  to 
act  until  the  last  drop  is  poured  back.  The  long  leg  of  the 
syphon,  on  issuing  from  the  under  side  of  the  receiver  (£),  passes 
down  a  brass  tube  (N  N),  through  the  centre  of  the  mercury 
cistern  guided  by  rollers  (R)  fixed  to  the  cistern,  which  serve  to 
keep  the  float  and  receiver  perfectly  vertical  and  central  In 
the  expeiimental  forms  of  this  instrument  some  difficulty  was 
caused  by  the  oxidation  of  the  sur&ce  of  the  mercury  in  the 
cistern  preventing  the  moving  of  the  float  with  si^cient  ease 
and  freedom ;  but  a  suggestion  of  Mr.  Hicks  completely  removed 
this  source  of  annoyance.  It  consists  in  pouring  a  small  quantity 
of  glycerine  over  the  surface  of  the  mercury,  which  by  acting  in 
a  measure  as  a  lubricating  fluid  causes  the  movement  df  the  float 
to  be  extremely  delicate.  The  registering  part  of  the  apparatus 
consists  of  a  clock  (Q)  turning  a  cylinder  (L)  at  an  uniforu  rate, 
the  pencil  (K)  marking  on  the  cylinder.  The  pencil  is  a  piece 
of  oidinary  black4ead  pencil  fixed  in  a  holder  capable  of  being 
raised  and  lowered  by  an  adjusting  piece.  This  piece  is  fiistened 
to.  the  top  of  a  fiat  metal  spring  which  terminates  below  in  a 
small  brass  bar  screwed  to  the  dstem  cap,  and  running,  up  and 
down  between  two  firiction  rollers  (R)  to  destroy  any  lateral 
movement  The  cylinder  (L)  fits  easily  on  the  clock  spindle,  but  is 
capable  of  being  fixed  in  any  position  on  it,  and  the  paper  with 
which  it  is  surrounded  is  divided  by  engraved  lines  into  24 
hour  spaces.  The  clock  (Q)  is  contained  in  a  hermetically  closed 
case,  the  two  places  where  communication  takes  place  between 
the  interior  and  exterior  being  guarded  by  mercurial  stuffing 
boxes  (S  and  T).  S  is  the  verti(»I  axis  supporting  and  giving 
motion  to  the  cylinder,  being  driven  roimd  by  the  clock  once 
every  day.  By  means  of  a  peculiar  adaptation  of  the  wheel- 
work  of  the  dock  a  reversal  of  this  motion  winds  it  up,  a  handle 
(shown  by  dotted  lines  in  the  figure)  being  temporarily  fitted  on 
to  the  end  of  it,  which  is  made  square  for  that  purpose.  The 
upper  bearing  of  this  axle  is  formed  of  a  tube  which  surrounds  it 
loosely  for  the  greater  part  of  its  length.  This  tube  is  again 
contained  in  a  larger  tube  closed  at  the  lower  extremity  and 
fiurtened  to  the  axis.  Mercury  is  then  poured  into  the  tube,  half 
filling  it,  and  so  preventing  the  passage  of  air  either  into  or  out 
of  the  clock  case,  but  allowing  it  to  expand  under  varying 
changes  of  temperature,  whilst,  at  the  same  time  freedom  fi*om 
fiietion  of  the  axle  in  its  bearings  is  retained.  A  similar  arrange* 
ment  at  T  serves  to  put  the  pendulum  in  motioiL  On  turning 
the  milled  head  (W)  on  the  exterior  of  the  case,  movement  is 
imparted  by  bevilled  wheels  to  a  small  arm  (X),  which  pressing 
against  the  pendulum  rod  forces  it  out  of  its  vertical  positicm ; 
immediately  the  pressure  is  removed  firom  the  head  (W)  the  arm 
(X)  &lls  back  to  its  original  place  by  its  own  weight,  leaving  the 
pendulum  vibrating  freely.  The  clock  case  is  recessed  at  the 
bottom  to  a  sufficient  depth  to  allow  the  weight  to  fall  for  one 
day.    The  clock  mechanism  can  readily  be  ^tered  so  as  to  go 
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any  number  of  days,  and  the  time  scale  can  be  made  of  any 
desired  length ;  but  in  the  present  instrument  the  time  scale 
adopted  is  that  chosen  by  the  Meteorological  Committee  for  their 
other  self-recording  instruments. .. 


TTflJ'.' 


The  rain-gauges  supplied  by  the  office  to  the  telegraphic  re- . 
porting  stations  are  on  Glaishert  pattern,  but  have  been  improved 
in  construction.  They  are  of  copper,  and  are  neither  painted  nor 
japanned.  Their  aperture  is  circular,  8  inches  in  diameter.  The 
measiuing  glasses  are  of  uniform  pattern,  and  are  carefully  tested 
before  issue^  .  The  receiver  of  the  gauge  is  raade  deep  enough  tp 
collect  at  least  8  inches  of  ffliow.  It  has  a  straight  sharp  edge 
without  any  flange  or  shotilder,  so  that  there  can  be  no  possibility 
of  the  rain  splashing  in  or  out.  The  receiver  fits  on  not  into  the 
vessel  containing  the  collecting  can,  so  that  no  water  can  be 
blown  into  this  can  at  the  joint. 
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APPENDIX. 


Dr. 


APPENDIX  I. 

Meteosological  Office  Revenue  and  Expenditube  Accoukt 

for  the  year  ending  3 let  March  1870. 

ReYBNTJE.  I  EXPBKDITUBB.  Cr. 


and 
of 


1,743  11 
4     5 


To  Psrliamentary  Vote  -  X10,000 

„  Balance    from    year 
1868-9     - 

„  Earl  of  Stair 

„  Froprietors 
Fishermen 
Bowniea  - 

„  H.  Lee  &  Sons 

„  W.  W.  RundeU 

„  G.  Dombiisch 

M  J.  Balbimie  - 

„  HiU  &  Price 
Bev.  C.  H.  Griffith  - 
Telegraph  Mainten- 
ance, &C.  Company 

^  Bev.  J.  T.  Waller    - 

„  Cork  Harbour  Com- 
missioners 

„  Capt.  J.  Wessendorff 

M  J.  G.  Gamble 

„  Sale  of  old   instru- 
ments 

„  Sale  of  Signal  Staff  - 

„  Interest   on  deposit 
account    - 


0    0' 


4     5 

2  10 

12  12 


29 
1 


0 
5 

10 
10 

0 
10 

11 

5 

10 

6 
9 


70     3     5 


£11,905     5     8 


Officb  ! 
By  Salary  of  Director        -X800    0    0 
„  Secretary     to 

Committee 
„  Two  Clerks  - 

„  Office-keeper  and  Mes- 
senger 


400 
209 


0    0 
7     6 


152  13     9 


„  Bent  of  Office  - 

„  Furniture  and  Fittings  - 

„  Postage 

„  Printing,  &c.    - 

„  Trayelling  Expenses   - 

„  Fuel  and  Gas  - 

„  Attendance,  Cleaning, 
and  other  Contin- 
gencies 


376  17 

751   15 

90  19 

44  17 


.£1,562     1     3 


9  11   11 
19  19  11 


lie     2     2 


La^o)  Metboroloot  : 
By  Expenses   at  Observa- 
tories -  -2,277    3    9 
„  New  Instruments  for  do.    519  15    2 
„  Computations  -            -    377     6    3 


„  Telegrams        -  -2,193  16  7 

„  Inspections   and  other 

Expenses      -  -      87  9  11 

„  Computations  -  -    357  13  7 


OcEAV  Mbtboroloot  : 
By  Marine  Superintendent    400 
„  Supply  and  Betum  of 
Instruments  : 

Admiralty  -  -    111  13 

Mercantile  Marine  -    262    8 
„  Computations  and  Care 

of  Instruments  -    864  19 


1,404     3     7 


3,174     5    2 


2,639     0     1 


0     0 


1,639     1     6 


„  Cash  in  hand  -  -      35  12    7 

„  Advance    to    Valencia 

Observatory  -      50    0    0 

„  Bank       of      England 

account         -  -    285     5     I 

„  London  and  Westmin- 
ster Bank     -  -1,115  16    5 


10,418  11     7 


1,486  14     I 
£11,905     5     8 


Examined  and  compared  with  the  vouchers  and  found  correct. 
(Signed)        J.  P.  Gassiot, 

W.  Spottiswoodk, 
4  May  1870. 


J 


Auditors^ 
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APPENDIX  lU. 

Instbuuents  supplied,  &c  to  the  Boyal  Navy. 


Baro- 
meters. 

Ane- 
roids. 

Thermometers. 

Hjrdro- 

Ordi- 
nary. 

Max. 

Min. 

meters. 

Januarr  1st,  1869,  afloat 
Issued  m  1869 

188 
88 

416 
74 

806          10 
213         28 

12 
22 

161 
24 

JSetonied  in  1869 

226 
56 

490 
111 

1,019 
218 

38 
3] 

34 
20 

185 
42 

January  1st,  1870,  afloat 

170 

379 

806 

7 

14 

14a 

LrsTRUMENTS  Supplied,  &C.  for  use  at  Naval  Stations,  and  by  Admiralty 
Surveys  by  Shore  Parties,  &c. 


January  1st,  1869,  in  use        - 
Issued  in  1869 

63 

4 

81 
11 

133 
19 

32 
2 

30 
3 

89 

Setnmed  in  1869 

67 
14 

92 
31 

152 
55 

34 
16 

33 

14 

39 
24 

January  1st,  1870,  in  use 

53 

61 

97 

18 

19 

15 

Disposition  of  Admibaltt  Instruments  on  January  1st  1870. 


Baro- 
meters. 

Ane- 
roids. 

Thermometers. 

Hydro- 

Ordi- 
naiy. 

Max. 

Min. 

meters. 

Afloat  in  Boyal  Nayy  - 
At  stations  for  use  - 
In  store,  at  M.O. 

„         Chatham  ... 

„         Sheemess- 

„         Portsmouth 

„         I>eYonport 

„         Queenstown 

„         Gibraltar  - 

„  Malta  . 
Hali&x     - 

„         Bermuda  - 

„         Jamaica    ... 

„        Ascension* 

„         Cape  of  Good  Hope 

HongKoufff 
VaiparaisoJ 

170 

53 

171 

2 

14 

18 

7 

1 

4 

2 

5 

6 

6 

2 

3 

10 

4 

379 

61 

105 

5 

14 

15 

11 

4 

4 

9 

6 

7 

4 

4 

9 

24 

I 

725 

97 

224 

18 

33 

29 

23 

6 

6 

47 

20 

9 

7 

7 

45 
23 

7 

18 

62 

2 

14 

5 

3 

2 

1 

2 

1 
2 

2 

14 

19 

56 

2 

13 

4 
4 
2 
1 
2 

1 
1 

2 

143 

15^ 

161 

17 

9- 
18 
42 

8 

4 
28 

4 
16 

8 

16 
24 
16 

Total,  per  account    - 

478 

661 

1,319 

121 

121 

529 

Lost,  &c.  during  1869 

27 

84 

179 

23 

16 

45 

*  No  return  has  been  made  since  SOth  October  1868. 
t  No  return  has  been  made  since  Ist  Januaiy  1868. 
X  No  return  has  been  made  since  1st  January  1869. 
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APPENDIX  IV. 
Instrttments  sappliedy  &c.  to  the  Mercantile  Marine. 


Buo- 
meten. 

Com- 

PMM8. 

Hydro- 

Ordinary. 

Max. 

Min. 

meters, 

Jannanr  Ist,  1869,  afloat- 
IsBued  m  1869     - 

62 
52 

12 

4 

393 
305 



— 

254 

197 

Betnxned  in  1869 

114 
45 

16 

8 

698 
268 

— 

— 

451 
168 

January  iBt,  1870,  afloat  - 

69 

8 

430 

— 

— 

283 

InstHukents  in  uae  at  Statioms  viz.,  Telegpaph  Offices,  lighthooBea, 
Observatories,  Navigation  Schools,  &c. 


Jannanr  Ist,  1869,  in  oae 
Issued  m  1869     - 

101 
20 

7 

1 

254 
40 

40 
6 

39 
11 

65 

10 

Returned  in  1869 

121 
27 

8 
3 

294 
70 

46 
11 

50 
14 

65 

7 

January  Ist,  1870,  in  use 

94 

5 

224 

35 

36 

58 

Disposition  of  Board  of  Trade  iNSTSuvsirrs. 


In  merohant  ships 

68 

8 

430 

_ 

283 

In  naval  ships     - 

— 

«— 

81 

— 

.—. 

In  use  at  stations 

94 

5 

224 

35 

36 

58 

In  store  at  M.O.  - 

69 

36 

158 

7 

6 

72 

„        Gibraltar 

— 



12 

„  Liverpool      „ 

2 

2 

7 

-^ 

.. 

8 

10 

9 

33 

— 

.... 

50 

„  Hull . 

3 

— 

18 



^^ 

12 

„  Aberdeen      „ 

1 

— 

20 

-^ 

— 

12 

Total,  1st  Jan.  1870- 

247 

60 

988 

42 

42 

495 

Lost,&c.  during  1869 

19 

5 

192 

10 

10 

81 

of  the  Boyal  Sedet^for  1869. 


*7 


APPENDIX  V. 

List  of  Stations  reporting  Meteorological  Observations  by  Telegraph 
to  the  (M&ce,  with  the  Observers.   « 


ThuMO* 

J.  Trotter 

Wick      .       - 

J.  Sandison     - 

_ 

. 

. 

Postmaster. 

NMrn     - 

W.  D.  Penny  - 

. 

. 

. 

Schoolmaster. 

Aberdeen 

J.  Gibson 

- 

- 

- 

Telegraph  Superintendent. 

I^th     - 

T.  Bolton 

- 

- 

- 

Telegn^h  Clerk. 

Shields  - 

T.  Allaway     - 

- 

- 

Do. 

Scarborough  - 

F.  Shaw 

- 

. 

- 

Do. 

rannonth 

T.  Bobinson   - 

. 

- 

. 

Do. 

ArdroflBan 

W.  McNeU     . 

_ 

_ 

. 

Do. 

Greencasiie     - 

J.  Kelly  -        - 

- 

. 

-' 

Do. 

Holyhead 

J.  Andrews     - 

- 

- 

. 

Do. 

LiTerpool 

S.  Jones 

-  ■ 

-   . 

- 

Do. 

Valencia 

E.  O'SnUiyan 

. 

• 

- 

Do. 

Cape  Clear     - 

G.  Griffin 

. 

. 

. 

Do. 

Boche's  Point - 

W.  Kennedy  - 

. 

. 

- 

Do. 

Pembroke 

^,  C.  Walker  - 

. 

. 

- 

Do. 

Penzance 

J.  Senior 

. 

. 

- 

Do. 

Flymonth 

W.Pinchin    - 

. 

. 

. 

Do. 

Portamonth     - 

T.  Hardy        - 

. 

- 

Do. 

Londonf 

Clerics  in  Meteorological  Office. 

Heart's  Cont^t 

J.  Weedon     - 

" 

" 

• 

Telegraph  Superintendent. 

*  This  station  has  been  added  since  8Ut  December  1809. 
t  Eeporta  not  sent  by  telegraph. 


APPENDIX  VL 

List  of  Persons,  Places,  &c.  to  which  the  Daily  Weather  Report  is 

supplied. 

Newspapers : 

Daily  News. 

Echo. 

Express. 

Globe. 
♦Lloyd's  Shipping  List. 

Observer. 
♦Pall  MaU  Gazette. 

Shipping  and  Mercantile  Ghizette. 

Standard  (Morning  and  Evening). 

Times  (1st  and  2nd  edition). 


Far  ExhibiHon  at  following  Seaports: 

Banff. 

Hayle. 
Hull. 

Belfast. 

Bkckpool. 

♦Newquay. 

Buckie. 

Port  Dinorwic. 

Carnarvon. 

PorthcawL 

Cromer. 

SiUoth. 

Cullen. 

Teignmouth. 

Exeter  (2  copies). 

Ventnor. 

Great  Grimsby. 

*  Added  since  Slst  December  1869. 
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Societies^  S^. : 

Association  of  Underwriters,  Liverpool. 

Do.  Lloyd's. 

Calcutta,  Meteorological  Committee. 
Patent  Office,  London. 
*Pres8  Association. 
Boyal  Society. 
Scottish  Meteorological  Society. 

Individual  Observer s^  in  eo^peratibn^  SfC.  : 
Barnes,  R.  H.,  Kensington. 
Griffith,  Rev.  C,  Strathfield  Turgiss. 
Hoskins,  Dr.  S.  E.,  Guernsey. 
Mansell,  J.  C,  Longthorns. 
Moore,  Dr.  .F.  W.,  Dublin. 
Richards,  W.  H.,  Penzance. 
Tennent,  R.,  Edinburgh. 

Foreign  Places : 

Christiania,  Meteorological  Institute. 
Constantinople,  Imperial  Meteorological  Observatory. 
Florence,  Ministry  of  Agriculture. 
Hamburg,  North  Grerman  Ocean  Observatory. 
Paris,  Imperial  Observatory. 

„      Metoorological  Observatory,  Montsouris. 

„      Meteorological  Society. 

„      Ministry  of  Marine. 
St.  Petersburg,  Central  Physical  Observatory. 
Upsala,  University  Observatory.  ^ 

Utrecht,  Royal  Meteorological  Institute. 
Vienna,  Imperial  Observatory. 
Washington,  United  States  Naval  Observatory. 


*  Added  since  31st  December,  1869. 
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APPENDIX  VII. 

Telegbaphic  Weateubb  Intblligence. 

The  following  stations^  having  been  approved  bj  the  Board  of  Trade, 
are  supplied  with  telegraphic  information  of  storms  free  of  expense, 
and  ^'  dram  "  signals  have  been  furnished  to  most  of  them,  all  further 
expenses  attendant  on  the  maintenance  and  repair  of  the  appai*atus 
bemg  borne  locally.  The  stations  are  situated,  70  in  England,  2^  in 
Scotibuid,  and  10  in  Ireland. 


NORTH. 


Inveniefls. 

Nairn. 

Barrhead. 

Jjoaricmoiith. 

Backie. 

Portsoy. 

Banff. 

Fraserburgh. 

Peterhead. 

Aberdeen. 

Stonehaven. 

Montrose. 

Broaghty  Ferry. 

Dundee. 

Anstmther. 

Alloa. 

Grangemonth. 

Granton. 

Leith. 

Fisherrow. 

Dnnbar. 

Eyemouth. 


Glasgow. 
Grraaock. 
CampbeltOD. 
Girras. 


WECT. 


Douglas. 
Mary  port 
Workington. 
Whitehaven. 
Barrow. 
Morecambe. 
Fleetwood. 
Blackpool 
Lytham. 
Runcorn. 
Southport. 
Liverpool.  • 
Queensferry. 
Mostyn. 
Holyhead. 
PortPenrhyn. 
Carnarvon. 
Aberystwith. 
Milford. 
Pembrey. 
Llanelly. 
Briton  Ferry. 
PorthcawL 
Penarth. 
Cardiff: 
Newport 
Weston-super- 
Mare. 
Bumbam. 
BfVaoombe. 
Barnstaple. 
Fremington. 
Instow. 
♦Newquay. 
Heyk. 
Pendennis. 
Penaance. 
Falmouth. 


Belikst 

Howth. 

Ejngstown. 

Dungarvan. 

Toughal. 

Queenstown. 

Cork. 

Passage. 

Tralee. 

Qalway. 


SOUTH. 


Plymouth. 

Teignmouth. 

Exeter. 

Exmouth. 

StHelier  \  j^^^^ 

Gorey      S^^^^^- 

Cowes. 

Ventnor. 

Portsmouth. 

LIttlehampton. 

Brighton. 

Hastings. 

Rye. 


EAST. 


Tynemouth. 

Sunderland. 

Bliddlesborough. 

Redcar. 

Whitby, 

Filey. 

Withemsea. 

Hull. 

Goole. 

Grimsby. 

Boston. 

Lynn. 

Cromer. 

Yarmouth* 

Ipswich. 

Harwich. 

Chatham. 

Sheemess. 

Faversham^ 

Dover. 


.«6972. 


*  This  station  added  since  Slst  December  1869. 
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APPEKMX  Vni. 
CmciTLAB  No.  378.    M.8M3. 
Telegrafhic  Weathek  Infobhation. 
Sm,  Board  of  Trade,  dO  Not.  1867. 

I  AK  directed  by  the  Board  of  Trade  to  aoquaint  you,  that  Hiey 
have  been  informed  by  the  Meteorological  Committee  appointed  by  the 
Royal  Society,  that  that  Committee  are  now  prepared  to  iasue,  free  of 
cost,  to  ports  or  fishing  stations  which  are  accessible  by  tetograph,  notice 
of  serions  atmospheric  distarbance  on  the  coasts  or  in  the  yicinity  of  the 
British  Islands. 

The  conditions  on  which  these  notices  will  be  issued,  are  as  follows, 
viz.  : — 

They  will  be  forwarded  in  each  case  as  soon  as  information  of  the 
atmospherical  disturbance  shall  have  been  received  at  the  Meteoro- 
logical Office,  and  the  ports  or  fishing  stations  to  which  they  are  to  be 
sent  will  be  determined  by  the  Board  of  Trade. 

When  the  list  of  places  to  which  notices  may  be  sent  has  been  deter- 
mined by  the  Board  of  Trade,  it  will  rest  with  the  Meteorological 
Committee,  in  each  case  of  atmospheric  disturbance,  to  send  notices  to 
all  or  any  of  those  places,  as  the  circumstances  of  the  particular  case  may 
appear  to  the  Meteorological  Office  to  be  advisable. 

When  a  telegraphic  notice  of  atmospherical  disturbance  is  received  at 
one  of  the  places  named  on  the  Board  of  Ti*ade  list,  its  receipt  is  to  be 
made  public  by  hoisting  one  of  the  late  Admiral  FitzRoy's  drums,  and  the 
drum  is  to  remain  hoisted  for  36  hours  after  the  receipt  of  the  telegraph 
message  containing  the  notice. 

One  telegraphic  notice  implies  that  the  drum  is  to  remain  hoisted  for 
36  hours,  and  no  longer. 

Should  the  Meteorological  Committee  think  it  necessary  that  a  drum 
should  remain  hoisted  for  more  than  36  hours  in  any  case,  tiiey  will 
send  messages  to  that  efiect,  and  continue  them  from  day  to  day  so  long 
as  it  appears  d^irable,  or  imtil  the  storm  shall  have  abated. 

If  the  authorities  at  any  port  or  fishing  station  wish  to  receive 
intelligence  of  atmospherical  disturbances,  and  will  undertake  to  hoist 
the  drum,  subject  to  the  conditions  named,  and  subject  to  such  regula- 
tions or  directions  as  may  from  time  to  time  be  issued  by  the  Meteoro* 
logical  Office,  an  application  should  be  addressed  to  the  Secretary  to  the 
Meteorological  Committee,  2,  Parliament  Street,  Westminster,  S.W.,*  in 
order  that  the  necessary  steps  may  be  taken  to  place  the  name  .pf  the 
station  on  the  Board  of  Trade  list,  and  to  provide-tfaefiagstaff  and  drum. 

It  is  to  be  understood  that  where  the  place  or.  station  can  pay  #nra 
flagstaff  and  drum  they  will  be  expected  to  do  so,  if  a  staff  and  drum  are 
not  already  provided ;  and  that  where  it  is  made  to  appear  to  the  Board 
of  Trade  that  no  staff  and  drum  are  provided,  and  that  the  place  is  too 
poor  to  bear  the  expense,  then  the  cost  will  be  defrayed  by  the  Meteoro- 
lo^cal  Office,  with  the  sanction  of  the  Board  of  Trade. 

^ut  in  all  cases,  whether  the  first  cost  of  the  flagstaff*  and  drum  are  or 
are  not  borne  by  the  local  authorities,  the  local  authorities  must  under- 
take to  bear  all  subsequent  charges  connected  with  the  hoisting  of  the 
signal,  and  the  maintenance  of  the  signal  apparatus. 

The  only  subsequent  expense  that  wiU  be  defrayed  by  the  Meteoro- 
logical Office  will  be  the  charge  for  transmission  of  the  notices  of 
atmospherical  disturbances. 

I  am,  &c, 

T.  H.  Fabbbr. 

*  Thef^resent  addresi  of  the  office  is  116,  Victoria  Street,  Westminster,  S.W. 
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Xja?  of  Fi^cis  supplied  with  Fisbebt  BittOMBSiBa, 


Thofle  supplied  daring  the  years  1867-9  are  distinguifhed  by  an  asterisk. 


iSAelfaiu/ /W«#.^-Sandsairy  Lerwick. 

Orkney  Isles. — ^Burraj. 

Scaiiandy  east  coast — Stroma^  Staxigoe  and  Elzie^  Sarclet,  Lybster, 
Partmahomack,  Cromarty,  Avoch,  Nairn,  Burghead,  Portessie,  Port 
Enockie,  Portsoy,*,  WMtehills,  Gardenstown,  Bosehearty^  Pitnllie, 
Eindon,  Portlethen,  Arbroath,  Broughty  Ferry,  St.  Androws,  Grail, 
Cellardyke,  St.  Monance,*  Burntisland,  Newhaven. 

England^  east  coast — ^Berwick,  Beadnell,  North  Shields,  South 
Shields,  West  Hartlepool, ,  Staithes,  Scarborough,  Ffley,  Flamhorough, 
Bridlington  Qnay^  Withemsea,  Hull,  Lynn,  W^b,  Gorleston,  Harwii£,* 
BrightUngsea,*  Wiyenhoe,*  Margate,  Deal,  Kingsdown,  DoTer.^ 

Englandy  south  coim^.— Bognor,*  Portsea,  St.  Helens  and  Yentnor* 
(Isle  of  Wight),  Gorey  (Jersey),  Poole,  Weymouth,  Portland,  Bi»dleigh- 
saLterton,  Qtwsand,  Mevagissey,  Grorranhaven,  Truro,  DcToran,  Penrhyn, 
Falmouth,  Newlyn,  Mousehole. 

England,  souihrwest  coast-^St  Ives,  Hayle,  Port  Isaac,  Boscastle,* 
Fremington,  Bumham,  Highbridge. 

Wales. — Swansea^  Milford. 

England,  north-west  coast. — Fleetwood,  Morecambe,  Maryport. 

Isle  of  Man.—Voti  St  Mary,*  PeeL 

Scotland,  south-west  coast-^Tort  Patrick,*  Straaraer. 

Ireland,  east  eoast^^Belhst,  Bangor,  Strangford,  Ardglass,  Dundalk, 
Howth,  S[ingstown* 

Ireland,  south  coast. — ^Dnngarran,  Kinsale.'* 

Ireland/ west  coast^^YBlendh,  Dingle,  Tralee,  Ballina,*  EITybegs.*" 

Ireland,  north  coast.— Bunheg,  Burton  Port,  Dnnfanaghy,  Bath- 
mullen. 

Scotland,  west  coast. — Campbeltown,*  Portree  (Isle  of  Skye), 
Plockton. 

Hebrides,  Stomoway,  Cromore,  Babyle,  Obb,  Ness. 
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APPENDIX  X. 


List  of  Pbbsoks  in  the  Emplotkent  of  the  Mbteobolooioal  Com- 
MiTTEB  on  December  diet,  1869,  with  their  Occupations  and  Amount 
of  Salary. 


Name. 

Datiw. 

Salary. 

Yearly. 

WeelOy. 

Office. 

BobertH.  Scott     - 
J.  S.  Harding,  juD.* 
J.  S.  Harding,  aen. 
T.  D.  Bell      - 

Committiomaire  - 

Land  Meteorology  { 

a  JeflFery       - 
C.  E.  Burton  * 
RMagrath    - 
J.  P.  Cutta    - 

LoMd  MeUorobgy  { 

V,  Gaater       - 

F.  Sterenton  - 
F.Brodie   - 

G.  G.  Francis 

Ocean  Meteorology 

•Capt  H.  Toynbee  - 
W.  Salmon    - 
RStrachan  - 

•C.  Harding    - 
B.H.Cnrtis  -        - 
J.  Curtis 
W.  G.  James- 

Director  of  the  office        .        1        . 
Correspondence  and  accounts    - 
1  Cofmng,  accounts  of  stores,  registry  f 
J     of  documents,  &c.                         I 

Messenger       -        -        -        -       . 

{Observatoriea), 

1  Discussion  of  returns  firom  obser- J 
1     TAtories,  and  computations.          | 

r     compuUtions. 

Marine  Superintendent     -        -        - 
Examination  of  logs 
Care  of  instruments,  and  correspon- 
dence therewith  connected     ^ 

1  Examination  of  logs,  and  eomputa-J 
r    tions.                                            i 

A     s.    d 

800    0     0 
170     0     0 

130     0     0 
90     0    0 

400     0     0 
220     0     0 

200     0     0 

110     0     0 

90     0     0 

£    s.  d 

1  18     6 

0  15     0 

1  1     0 

3    0     0 
1   15     0 
15     0 
0  15     0 

0  15     0 

0  15     0 

1  5     0 
1     5     0 

iBalfour  Stewart     - 
Bev.  Thos.  Kerr     - 

Secretary  to  the  Committee ;  Director 
Director  of  Valencia  Observatory      - 

X     s.    d 
400     0     0 
250    0    0 

— 
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APPENDIX  XI. 

Donations  aeceiyed  during  the  Yeab  1869. 
Presented  by  Societies,  Institutions,  &c. 


Beriin     - 

Bombay  - 
Calcutta  - 

'  Chnstiauia 


Cincinnati 
Constantinople- 
Copenhagen     - 
Dorpat    - 

Dablin  '  - 

'Edinbargh 
Plorence  - 

Greenwich 

Hamburgh       - 


Kew 


K.  Statistiache  Bureau      • 

Colaba  Observatory 
Meteorological  Office 

St.  Xavier's  College 

Kontke       l^Icteorologiske 
Institut. 


Obserratory 

Obsenratdire  Imperial 

M^t^rologique. 

K.  Danske  Y  idenakabemes 

Selskab. 
Eaiserliche  Univenitat    - 


Trinity  College 


Scottish       Meteorological 

Society. 
Ministero    d*  Agricoltura 

Industria  e  Commercio. 


Royal  Observatory  - 


Norddeutsche  Seewarte 


Observatory 


Freussische  Statistik,  Kos.  XIV.  and 

XIX.    (Monthly  means  of  pressure, 

temperature,  &c  for  the  years  1867-8. 

See  also  Dove.) 
The  normal  winds  of  Bombay. 
Solar  variatioBS  of  magnetic  decUna* 

tion  at  Bombay. 
Reports  of  the  Meteorological  Reporter 

to  the  Government  of  Bengal,  1867-8 

and  1868-9. 
.On  the  origio  of  a  cyclone. 
Meteorological    Register,  January   to 

June  1869. 
Meteorologisk  Aarbog  for  1867    and 

1868. 
Meteorologiske  Jagttagelser  paa  Chris- 

tiania  Observatorium,  1867. 
Meteorologiske  Jagtti^gelser  i  Norge, 

January  to  NoveiSber  1869. 
Meteorologiske  Midddelser. 
No^le    Bemnrkninger    om     Toxden- 

veirenes  Dannelse. 
Inaugural  Report,  dOth  June  1868,  and 

Annual  Report,  Ist  May  1869. 
R^um^  des  Observations  M^t^orolo- 

giques,  December  1868  to  October 

1869. 
Forhandlinger,  Nos.  6  and  7  for  1867  ; 

1-4  for  1868  ;  1  for  1869. 
Meteorologische  Beobachtnngen ;  years 

1867-8. 
Cber  die  Correction  der  Thermometer. 
Observations  made  at  the  Magnetical 

and     Meteorological      ObBemtory, 

Vols.  I.  and  II. 
Journal,  Vol.  IT.,  new  series,  Kos.  21- 

S4.    (See  also  Bnehan.) 
Meteorologia  Italiana,  September  1863 

to  September  1869. 
Supplement  to  ditto,  p.p.  1-80  for  year 

1869,  except -p.p.  41-48. 
Report  of  the  Astronomer  Royal  to  the 

Board  of  visitors,  1869. 
Magnetical  and  Meteorological  Obser- 
vations, 1867. 
Jahres-Bericht,  1868. 
Mittheilungen,  No.  I.,  Ober  die'wissen- 

schaftlichen   Ergebmsse  der    ersten 

deutschen  Nordfahrt  von  1868. 
Ditto,  No.  II.,  Nordwest-deutscher 
Wetterkalender. 
Die  Seewarte  und  (1)  das  National 

Einkommen  (2)  der  Sues  Canal  (d'k 

ihr  Verh&ltniss  zu  den  Navigations- 

schulen. 
Report  of  the  Kew  Committee  for  the 

year  1868-9.    (See  also  Stewart). 
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Usboii 


Lyons     - 
Mancbetter 


Madrid    - 
Milan 

Monealieri 

Munich   - 
New  Zealand 

Oxford    - 

Falenno  - 

Paris 


n 


Obseiratorio    do  Jofinte 
D.Lais. 

Admirally  (Hjdrpgraplker) 


Board<rfTnde       -      •- 
British  Association 
British  Horological  Insti- 

tnte. 
Meteorological  Society     - 


Boyal  Astronomical  Society 
Boyal  Institation     - 

Royal   National   Lifeboat 

Institation. 
Boyal  Society 


Bo;ral  Unitdd  Serrice  Ih- 

stttntion. 
CWar  Office)  Topographical 

Department. 
Commissbn  Hydrom^qne 
Literary  and  Aiilosophi^ 

Society. 

B.  Obseiratorio 

B.  Osserratorio  di  Brera    - 


Osservatorio  del  B.  Col- 
legio  Carlo  Alberto. 

E5nigHche  Stemwarte      - 
(    ?    ) 

Badcliffe  Obserratory 

B.  Osserratorio 

Association  Scientifiqne  de 

France. 
Ministers  de  la  Marine     - 


ObeerYStoire  Imperial 


ObBcryatoiie  Imperial 


Annaes,  VoL  YI.,  July  to  Norember 
1868,  VoL  yn.,  December  to  Febni- 
aiy  1869. 

Soath  AnMrican  Filol,  FlutB  L  and  n. 

South  Faeiflc  Directory. 

Tide  Tables  for  1869  and  1870. 

Meamr  of  the  Hydrogrsphical  Depart- 
ment 

Beport  of  Wrecks,  CasiiakMSi  #Mb  1868. 

B^ort  for  1868. 

Jonmal,  VoL  XI.,  Nos.  1S5-18I, 
VoL  Zn.,  Kos.  132-186. 

Proceedings,  VoL  IV.,  Nos.  39-44. 

Meteorology  of  England,  Bcports  for 
four  quarters,  ended  June  1869. 

Monthly  Notices.  Vol.  XXV.,  No.  1. 

Proceedings,  Vols,  I.-IV. 

Vol.  v.,  Nos.  45-50. 

Journal,  Vol.  Vn.,  Nos.  71-75. 

Proceedings,  VoLXVII.,Nos.  106-113. 
VoL  XVm.,  Nos.  1 14-115. 

Catalogue  of  Sdentifle  P^ers,  VoL  HE. 

Address  dellTered  at  the  Anniyersary 
Meeting,  80th  November  1869,  by 
Sir  E.  Sabine,  E.C.B.,  President 

Journal,  VoL  Zm.,  Nos.  53-55. 

0^>e  of  Good  Hope   Obserrations, 

1841-6. 
Bapport,  1867. 
Proceedings,  Vols.  IIL-VII. 

Memoirs,  Vols.  I-IIL 

Observaciones  Meteorologicas,  Decem- 
ber 1867  to  NoTcmber  1868. 

Effemeridi  Astronomiche,  1865-8. 

Sulle  Tariadrioni  periodiche  del  baro- 
metro  nel  clima  di  Milano. 

BuUettino  Meteoroloaco^ 

VoL  nL,  Nos.  11  and  12. 
VoL  rV.,  Nos.  1-9. 

Le  Aurore  Polari  del  1B69.  ' 

Wochenbericht,  Nos.  180-283. 

Meteorolo^cal  Beport  for  New  Zea- 
land, by  J.  Hector,  Esq.,  MJ>.,  F JLS. 

Besnlts  of  Meteorological  Observations, 
1864-6. 

BuUettino  Meteorologico,VoL  IV.,  Nos. 
8-12 ;  VoL  v.,  Nos.  4-8. 

Bulletin  Hebdomadaire,  Vols.  V.  and 
VI. 

Annates  hydrographiques, 
4  Quarters  of  1868. 
3        „  1869. 

Fhares  des  Cdtes, 

Nos.  216-219,  221-222. 

Adas  des  MourementB  gAi^nx  de 
I'Atmosph^,  Jan.-Juin  1865,  by 
M.  Le  Verrier,  President  of  the  Asso- 
ciation Sdentifique. 

Atlas  Mdt^rologique  de  rObservatoive 
Imp^ial,  1867-8,  by  M.  Le  Verrier, 
President  of  ihe  Association  Sdenti- 


Bulletin  International,  1858-9.     Jan. 
I    to  August  1860,  and  year  1869. 
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Fnit 


Obiermtoire  M^t^orolog^- 


Seirice  Hjdrom^trlque  da 
iMHsin  de  la  Seine.  ' 


Fbyaddphiir    - 

Borne 

St.  Petersburg- 


Stoddiohn 
Stonyhunt 


Soci^  M6t6orologiqae  de 
de  France. 


American  Phfloeophical 
Society; 

OMenratorio  del  Coll^io 
Bomano. 

Central  Physical  Observa- 
tory. 


K.   STenska,    Yetenskaps 

Academien. 
Obieryatory    -       -       - 


Bolletin,  Joly  to  December  1869. 

Des  questions  m^t^rologiqaes  qni  se 

rattachent  Ik  celle  de  la  option  d'on 

Obeervatoire  Astionomiqae  anx  en- 

Tirons  de  Paris. 

(See  also  Beville.) 
Observations  faites  du  1  Mai  1854  au 

30  Avril  1855. 
Mteoire  snr  „  „ 

Note  snr  Paverse  tomb^  ^  Paris,  le 

SI  Mai  1857. 
Inflnence  dee  foists  snr  I'eoonlement 

deseanx. 
Des  grands  d^bordements  de  la  Seine. 
iStndes  snr  le  regime  des  oonrs  d'eau  et 

lesenltores. 
B^nm^  des  observations   centralist 

pendant  Pann6e  1867. 
fitnde  snr  le  regime  des  cans  dn  bassin 

dela  Seine. 
Notice  snr  le  regime  de  la  pluie  dans 

le  bassin  de  la  Seine. 
De  la  slmnltan&t6  des  Ploies. 
fitade  snr  le  regime  des  eanz  da  bassin 

de  la  Seine  pendant  les  ernes  da  mois 

de  Septambre  1868. 
Note  rectificative  sor  les  observations 

plnviom^triqnes  de  Chatean-Cbinon. 
Carte  Hydrologiqne  et  G^logiqne  da 

bassin  de  la  Seine. 
Observations  fidtes  snr  les  petits  coors 

d'eaa.    1  Mai  1854-30  Avril  1868. 
Observati<ms  snr  les  grands  coors  d*eaa. 

1  Mai  1854-30  Avril  1868. 
Observations    plaviom^qnes,   186  U 

1867.    25  charts. 
Noavelles  M^tterologiqoes,  Vol.  L,  and 

Nos.  4-12  of  Vol.  U. 
Annoaire  de  la  Soci^  Mittoologiqae 

de  Prance,  Vols.  I.  to  XV.,  Vol  XVI. 

Feoilles  6-19. 
Annoaire  M^t^rologiqae,  years  1849- 

1852. 
Proceedings,  Vob.  T.-X.;  Vol.  XI., 

No.  M. 
Bolletliao  Meteorologico,  VoL  Vn.,  No. 

12;  Vol.  Vin.,  Nos.  1-11.  ^ 
Ober  das  magnetische  Ungewitter  vom 

15  and  16  April  1869. 

Notia  aber  die  Nordlichte  vom  15  and 

16  April,  and  vom  18-14  Mai  1869. 
Annales  de    I'Observatoire  Physiqae 

Central,  1865. 
Bepertoriam  f&r  Meteorologie,  Bd.  I., 

Heft  I. 
Correspondance  M^tteologiqne, 

1850-1  and    1861.      (To  complete 

series.) 
Comptes-Bendos     Annnels,    1850-1  $ 

1855-7;    1861-8.        (To    complete 

series.) 
Meteorologiska  Jakttagelser  i  Sverige. 

Besolts  of  Magnetical   and  Meteoro- 
logical Observations,  1868. 
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Toronto 


Trieste 
Upsala 


Utrecht 


Yienna 


Magnetical  Obeerrttory    - 


Washington 


Zurich    - 


R.  Academia  di  Commercio 

e  Naatica. 
Observatoire    -        -        - 


K.  Nederlandflch  Meteor. 
Instituut. 


E.  K.  Centralanstalt  far 
Meteorolpgie  and  Erd- 
magnetismus. 


Oesterreichische     Gesell- 

schaft  for  Meteorologie. 
Smithsonian  Institation    - 


U.  S.  Naral  Observatory  - 


Meteor.  Gentralanstalt  der 
Schweizerischen  Natur- 
forschenden  Gesellschaft. 


Monthly  Meteorological  Begiater, 
January  to  June  1869. 

General  Meteorological  Register, 
January  to  June  1868. 

Meteorological  Summary  for  1869. 

Monthly  Absolute  Values  of  the  Mag- 
netic Elements,  1865-8 ;  irith  means 
from  1841-1868. 

On  the  Changes  of  Barometric  Presisure, 
&c.,  from  Observations  in  the  seven 
years  1860-6.    (By  Sir  B.  Sabine.) 

Osservaxioni  Meteorologiche,  Januaiy 
to  June  1869. 

Description  d'un  M^t^rographe  en- 
r^^streur,  construit  pour  TObserva- 
toire  d'Upsal  par  Dr.  A.  G.  TheorelL 

Om  organisationen  af  den  meteorolo- 
giska  oerskamhelten  i  Utlandet,  &c., 
by  H.  H.  Hildebrandsson. 

Jaarboek  voor  1868.    Part  I. 

Over  de  Geiyktiidige  Bewegeging  van 
Barometer  en  Thermometer. 

Beobachtungen,  November  1868  to 
September  1869. 

Telegraphische  Witterungsberichte,  No- 
vember  1868  to  September  1869. 

Normale  fiinftSgige  Wannemittel  fur 
88  Stationen,  beaogen  auf  dem  20  jah*> 
rigen  Zeitraum,  1848-67. 

Die  Temperatur-Verhaltnisse  der  Jahre 
1848-63. 

Jahrbuch,  Vol.  IV.,  new  series. 

Zdtschrift,  Vol.  ra.,  No.  24 ;  VoL  IV., 
Nos.  1-21. 

Annual  Report,  1867. 

Proceedmgs  of  the  National  Academy 
of  Sciences,  1866-7. 

Reports  of  the  U.S.  Coast  Survey,  1858 
and  1862.    (To  complete  series). 

November  Meteors  of  1868. 

Meteorological  Observations,  1864  and 
1866. 

Meteorologische  Beobachtungen,  De- 
cember 1867  to  November  1868. 
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PREFACE. 


The  Meteorological  Committee  consists  of  gentlemen 
who  were  nominated  in  1866  by  the  Royal  Society,  at 
the  request  of  the  Board  of  Trade,  for  the  purpose  of 
superintending  the'  Metex)rological  duties  formerly  under- 
taiken  by  a  Oovemment  Department,  under  the  charge  of 
Admiral  EitzBoy. 

The  Conmiittee  are  credited  with  a  sum  of  £10,000, 
voted  annually  in  the  Estimates,  for  the  administration 
of  which  they  are  wholly  responsible,  and  over  which 
they  are  given  the  entire  control. 

The  Committee  hold  a  meeting  of  some  hours'  dura- 
tion at  least  once  a  fortnight,  when  every  subject  on 
which  action  has  to  be  taken  by  their  executive  ofBlcers 
receives  their  careful  consideration.  The  duties  of  the 
Committee  are  onerous,  and  entirely  gratuitous;  they 
were  accepted,  and  are  very  willingly  performed  by  the 
members,  on  accoimt  of  the  earnest  desire  they  severally 
feel  for  the  improvement  of  Meteorological  Science. 

The  Committee  coiisists  of  the  following  members  : — 

General  SibE.  Sabine,  K.C.B.,  President  of  the  Royal  Society, 

Chairrrian. 

Mr.  Francis  Qalton. 

Mr.  Gassiot. 

The  Hydrographer  of  the  Admiralty. 

Mr.  De  La  Rue. 

Mr.  W.  Spottiswoode. 

Colonel  W.  J.  Smythe,  R.A. 

Sir  Charles  Wheatstone. 

May  1871. 
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REPORT 
For  the  Year  ending  December  31,  1870. 


PART  I. 

In  their  fourth  Annual  Report  the  Committee  have  to  describe  Introduction. 
the  steady  and  satisfactory  progress  of  the  work  they  have 
undertaken  to  superintend. 

Before  referring  more  particularly  to  these  operations^  they 
cannot  but  advert  to  the  very  severe  loss  they  have  sustained,  in 
the  course  of  the  year,  by  the  decease  of  one  of  their  number, 
Professor  William  Allen  Miller  ;  to  whose  clear-sighted  intelligence 
and  unremitting  interest  in  the  system  they  have  set  in  operation, 
its  successful  establishment  in  the  first  instance  and  its  subsequent 
practical  organization  are  in  no  slight  measure  due.* 

The  work  of  the  year  presents  no  very  special  features  of 
novelty,  excepting  as  regards  the  arrangements  which  have  been 
rendered  necessary  for  the  reproduction  of  the  automatic  instru- 
mental records,  which  will  be  described  in  their  proper  place. 
In  all  other  respects  the  staff  of  the  office  and  the  distribution  of 
duties  remain  almost  unchanged.  Mr.  R.  H.  Scott  is  charged 
with  the  entire  management  of  the  system,  including  the  super- 
vision of  the  outlying  observatories.  In  the  department  of 
Ocean  Meteorology  he  has  the  assistance  of  Captain  Henry 
Toynbee,  the  Marine  Superintendent,  who  takes  the  immediate 
charge  of  that  branch  of  the  work. 

The  records  from  the  seven  self-recording  observatories,  as  in 
previous  years,  are  examined  at  Kew  in  accordance  with  the 
arrangements  described  in  the  Report  for  1869,  p.  19.  They  are 
then  forwarded  for  discussion  to  the  central  office.  The  publica- 
tion of  the  results  of  this  discussion  has  been  commenced,  and 
the  volume  for  the  year  1869  has  appeared,  as  will  be  described 
hereafter. 

The  three  heads  into  which  the  operations  of  the  Committee 
are  divided  are  as  follows : — 

I.  Ocean  Meteorology,  comprising  the  investigation  of  the  Subdivision 
meteorological  conditions  of  the  entire  ocean  by  means  of  observa-  ?f  objects  of 
tions  made  at  sea  with  instruments  lent  by  the  office.  inquiry. 

The  supply  of  instruments  to  the  Admiralty  is  also  undertaken 
by  this  branch. 

♦  May  1871.  The  vacancy  cansed  by  the  death  of  Professor  Miller  has  been  filled 
by  the  nomination  by  the  President  and  Council  of  the  Boyal  Society  of  Sir  Charles 
lYheatstone  as  a  member  of  the  Committee. 
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n.  Tdegra/phy  omd  Weather  Sigrude,  comprising  the  entire 
system  of  observation  and  of  telegraphy  required  for  the  pre- 
paration of  the  daily  weather  reports,  and  for  the  issne  to  our 
own  ports  and  to  foreign  countries  of  telegraphic  information  of 
ordinary  weather  and  of  storms. 

m.  Lcmd  Meteorology  of  the  BrUiah  leiands,  comprising  the 
method  of  inquiry  carried  on  at  the  seven  self-recording  obser- 
vatories establish^  by  the  Committee.  The  object  of  this  branch 
iBy  firstly,  to  afford  for  the  entire  area  of  the  United  Eingdom 
accurate  meteorological  information,  similar  to  that  published  in 
most  European  countries  under  the  auspices  of  their  respective 
governments ;  and,  secondly,  to  furnish  better  data  for  the  study 
of  our  weather  than  had  previously  existed,  so  as  to  place  the 
investigations  conducted  in  connexion  with  Branch  IL  on  a 
8atis£a.ctory  scientific  basis. 

L — OcEAK  Meteobology. 

iBBoe  of  instro-      The  office  continues,  as  in  former  years,  the  practice  of  lending, 
ments.  to   captains  in  the  mercantile  marine,  instruments  which  have 

been  tested  at  Kew,  and  are  generally,  except  in  short  voyages, 
returned  for  re-comparison  with  standards  as  soon  as  the  ship 
returns  to  port.  The  loan  is  granted  on  condition  of  observations 
being  regularly  taken  and  entered  in  a  meteorological  register, 
which  is  issued  with  the  instruments,  and  is  sent  to  the  office 
when  they  are  returned. 

The  instruments  supplied  to  a  ship  consist  of — 

1  Marine  barometer  (Kew  pattern). 

6  Thermometers. 

1  Thermometer  screen. 

4  Hydrometers. 

And  in  exceptional  cases  an  azimuth  compass  is  added. 

No  observations  made  with  instruments  which  have  not  been 
supplied,  or  authentically  verified,  by  the  office  are  employed 
in  the  investigations.    Aneroid  readings  are  never  used. 

Captains  of  merchant  ships  are  allowed  to  purchase  any  of 
these  instruments  at  cost  price,  on  condition  of  their  keeping  a 
register  of  observations  for  the  office. 

The  Committee  undertake,  in  addition  to  their  relations  with 
the  mercantile  marine,  the  entire  duty  of  supplying  Her  Majesty's 
navy  with  all  the  meteorological  instruments  used  in  the  service. 
The  observations  made  with  these  instruments  are  not  neces- 
sarily sent  to  the  Meteorological  Office,  as  the  keeping  of  a 
special  meteorological  register  is  entirely  voluntary.  They  would 
here  acknowledge  the  receipt  of  most  valuable  registers  from  two 
of  the  vessels  of  the  flying  squadron,  H.M.S.  "  Phoebe,"  Captain 
John  Bythesea,  V.C,  and  H.M.S.  "  Liverpool,"  Capt.  J. 0. Hopkins. 
Progress  of  The  strict  systematic  examination  of  the  materials  in  the 

discussions.  office  has  been  carried  out  on  the  plan  described  in  former  re- 
ports.   The  entire  mass  of  a/rrea/ra  of  old  registers  has  now  been 
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dealt  wUh.  Every  document  has  been  carefully  tested  under 
Capt.  Toynbee's  own  superintendence,  so  as  to  ascertain  from 
internal  evidence  the  probable  accuracy  of  the  observations  it 
contains;  and  if  the  result  of  this  scrutiny  is  unsatisfactory,  the 
log  is  at  once  set  aside  as  undeserving  of  notice.  Up  to  the  end 
of  the  year  1870  2,410  documents  had  been  examined  in  this 
way,  so  that  all  the  manuscript  materials  found  by  the  Committee 
in  the  office  when  they  took  charge  of  it  had  been  thoroughly 
overhauled. 

In  the  Report  for  1867  the  idea  was  held  out  that  the  discussion 
of  about  1,000  logs  would  furnish  materials  for  the  investigation 
which  has  been  undertaken,  that  of  the  meteorological  conditions 
of  the  equatorial  portion  of  the  Atlantic  Ocean  from  20°  N.  to 
10°  S.  It  is  found  that  out  of  the  2,650  documents  actually  in 
the  office  not  more  than  900  will  be  available  for  extraction  for 
the  district  forming  the  subject  of  inquiry. 

The  process  of  sorting  the  observations,  correcting  and  copying 
them  into  data  books  according  to  their  date  and  the  geogra- 
phical position  of  the  locality  in  which  they  were  made,  is  in  an 
advanced  stage,  and  it  is  confidently  hoped  that  the  extraction 
will  have  been  completed  by  the  close  of  the  year  1871.  It  will 
then  only  remain  to  discuss  the  materials  and  prepare  the  results 
for  publication. 

The  system  of  correction  of  the  actual  observations  deserves  Correction  of 
more  than  a  passing  notice.     The  ship's  position  is,  in  general,  observations, 
given  only  at  noon,  so  that  for  all  other  hours  the  latitude  and 
longitude  must  be  calculated  from  the  course  made  good  during 
the  time  which  has  elapsed  since  the  preceding  noon. 

The  compass  bearings  must  all  be  corrected  for  variation  and 
deviation,  and  the  direction  of  the  wind  must  also  be  corrected 
for  the  same  errors. 

The  force  of  the  wind  must  be  modified  if  it  be  found  not  in 
accordance  with  the  distance  made,  regard  being  had  to  the  fact 
of  the  ship's  sailing  "  on  a  wind,''  or  "  free,"  during  the  time. 

The  corrections  for  index  error,  temperature,  and  reduction  to 
sea  level  must  be  introduced  into  all  barometrical  readings,  while 
the  readings  of  the  thermometers  and  hydrometers  must  also  be 
•corrected  wherever  necessary.  A  careful  examination  of  the 
current  observations  is  also  requisite,  in  order  to  determine 
whether  or  not  they  are  sufficiently  accurate  to  be  fit  for  use. 
These  considerations  are  sufficient  to  show  that  the  correction 
and  copying  of  the  observations  is  really  a  process  involving 
serious  care  and  responsibility. 

The  present  practice  as  regards  the  issue  of  instruments  is  that  Collection  of 
a  circular  letter  is  sent  to  every  captain  arriving  in  London  who  o^«'^»*^®J"- 
seems  likely  to  keep  a  good  register,  requesting  him  to  call  at  the 
office,  and,  by  a  personal  interview  with  Captain  Toynbee,  learn 
the  nature  of  the  observations,  &c.  required  by  the  office.  In 
addition  to  the  vessels  leaving  London,  a  few  have  been  supplied 
in  the  ports  of  Liverpool,  Glasgow,  and  Aberdeen,  at  each  of 
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which  places  verified  instruments  belonging  to  the  office  can  be 
obtained. 

As  soon  as  a  register  is  received  at  the  office  it  is  examined, 
and  if  extra  explanations  on  any  points  arising  out  of  the  log  are 
found  to  be  requisite,  a  letter  is  at  once  written  to  the  captain, 
asking  him  to  furnish  such  additional  information  while  the 
circumstances  are  fresh  in  his  memory.  His  reply,  when  received, 
is  registered,  and  all  requisite  notations  are  copied  into  the  log 
before  it  is  set  aside,  or  handed  into  the  marine  room  for 
extraction. 

The  result  of  these  efforts  has  been  that,  in  the  course  of  the 
year,  the  number  of  ships  supplied  has  been  nearly  doubled,  and 
that  this  increase  in  quantity  has  not  found  its  compensation  in 
a  diminution  as  to  quality  is  clearly  shown  by  the  fact  that  the 
average  proportion  of  first-class  logs  among  those  regularly 
received  is  far  higher  than  the  figure  reached  in  previous  years. 

The  practice  of  classifying  the  logs  according  to  their  quality 
has  been  maintained ;  the  grades  are  four  in  number :  excellent; 
very  good ;  good  ;  ordinary, 
Pregentation  of  To  all  the  observers  who  have  obtained  the  mark  "exceUent" 
Pilot  Charts.  ^  copy  of  the  Atlantic  Pilot  Charts  is  presented.  Any  observers 
who  have  already  received  these  charts,  and  who  may  continue  to 
observe  for  the  office,  have  the  special  thanks  of  the  Committee 
for  each  register  which  has  received  the  mark  of  "  excellent." 

The  names  which  have  been  added  dui'ing  the  financial  year 
to  the  list  given  in  last  year's  Report  are  as  follows : — 

Captain's  Name.  Ship. 

Almond,  Thomas  Michael  -  -  *^  Decapolis." 

Angel,  John  Fry       -  -  -  «  Tmlight." 

Blake,  Edwin  John  -  -  -  "  Gilbert  Thompson," 

Bouchette,  Francis  Baines  -  -  S.S.  ^  European." 

Bruce,  John  -  -  -  *«  City  of  Adelaide." 

Capper,  Edward  Hall  -  -  "  Pahn  Tree." 

Davidson,  Charles     -  -  -  "  Perseverance." 

Donkin,  Thomas,  R.N.B.  -  -  "  Inverness." 

Finlay,  James  -  -  -  **  Duncairn." 

Gray,  David  -  -  -  S.S. "  Eclipse." 

Gray,  John  -  -  -  -  S.S.  "  Mazinthien." 

Hassell,  Thomas  Edward  -  -  *^  Mervyn." 

Heggum,  Edward  Cai-l  V.  -  -  "  Czar." 

Kennedy,  James  Branch,  R.N,R.       -  S.S.  "  Blue  Cross." 

Leportier,  Theodore  -  -  -  "  Kate." 

Mackellar,  D.  E.       -  -  -  Observations  at  Rapa  Island. 

Morton,  John  D'Arcy  -  -  "  Henry  Bath." 

Mossop,  Clement       -  -  •  "  Candahar." 

Murphy,  Michael      -  -  -  S.S.  "  Tarifa." 

Fetch,  John  A.  R.,  Nav.  Lieut.  -  H.M.S.  "  Phoebe." 

Reid,  Carson  William  -  -  •«  Lord  Strathnaim." 

*  Scott,  Fergus         -  -  -  S.S. « Hotspur." 

♦  Scott,  George  Alexander  Brown    -  S.S.  "  Nestorian." 

•  Chief  officer. 
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Captain's  Name.  Ship. 

Sharp,  W.  H.,  Staff  Com.  -  -  H.M.S.  '*  Liverpool." 

Simpson,  Alexander  -  -  "  Traveller." 

Smith,  David,  F.RJI.S.*  -  -  «  Wiltshire." 

Stanhope,  John         -  -  -  "  Decision." 

Symington,  William  -  -  '*  Northfleet "  and  "  Flying  Veaus." 

Tucker,  John  Worth  -  -  "  John  Temperley." 

Williams,  James  Agnew  -  -  S.S.  **  Wisconsin." 

Wylie,  James             -  -  -  S.S.  "  Austrian." 

Two  of  the  above  names  are  those  of  officers  in  the  Royal 
Navy,  to  whom  the  Committee  do  not  feel  themselves  at  liberty 
to  present  the  Pilot  Charts ;  they  have,  therefore,  only  received 
the  letters  of  thanks.     In  Appendix  II.  will  be  found  a  list  of 
all  the  observers  whose  logs  have  been  classed  as  "  excellent/' 
since  the  beginning  of  the  year  1869.     Some  of  the  gentlemen 
mentioned  in  the  list  have  been  regular  observers  for  the  office 
for  many  years ;  among  these  may  be  cited  the  names  of  Capts. 
Alfred  Fry,  Thos.  E.  Hassell,  James  Branch  Kennedy,  Clement 
Mossop,  Charles  Rawle,  and  Frederick  Wherland,  who  have  all 
been  observing  for  10  years  or  more. 

The  Committee  are  very  glad  to  be  able  to  congratulate  them- 
selves on  having  enlisted  the  services  of  a  staff  of  first-class 
observers,  constantly  increasing,  not  only  in  numbers,  but  in 
zeal,  and   above  all  in  accuracy.     This  result  is  fairly  to  be 
attributed  to  the  pains  which  are  taken  to  secure  the  co-operation 
of  the  ablest  officers  in  our  merchant  service,  and  to  point  out  to 
each  of  them  the  merits  or  the  defects  which  may  be  discovered 
in  his  work  when  it  is  received  at  the  office. 

The  geographical  distribution  of  the  vessels  in  which  observa-  Localities 
tions  were  being  taken  at  the  close  of  the  year  1870  was  as  ^^^003 are''" 
follows :  being  derived. 

Voyages.  Ships. 

To  Baffin's  Bay  or  Greenland     -  -  -  -       5 

„   North  America,  East  Coast   -  -  -  -     22 

On  East  Coast,  North  America  -  -  -  -      3 

To  West  Indies  ------       5 

„   Brazil  -  -  -  -  -  -       4 

„   West  Coast,  South  America  -  -  -  -     1 1 

„   West  Coast,  Africa    -  -  -  -  -      2 

„  Australia  and  New  Zealand  -  -  -  -     15 

„   India,  vi&  the  Cape    -  -  -  -  -    29 

„   India,  yik  Suez  -  -  -  -  -       4 

In  India  Seas      -  -  -  -  -  -       2 

To  China  Seas,  vi^  the  Cape        -  -  -  -     11 

„    China  Seas,  vi&  Suez  -  -  -  -       2 

115 


*  The  Committee  would  desire  at  this  opportnnity  to  express  their  deep  regret  at 
the  early  death  of  one  of  the  best  observers  the  office  has  ever  had.  Captiun  David 
Smith,  F.R.A.S.,  who  only  received  the  charts  a  few  weeks  before  his  death  in  the 
month  of  March  last,  was  one  of  the  keenest  and  most  tmstworthy  scientific  observers 
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Arrears  of 
work. 


Chart  of 
meteorological 
data  for  west 
coast  of  South 
America. 


Anemometry 
Bermuda  and 
Orkney. 


"City  of  Bos- 
ton "gale. 


As  has  already  been  explained,  eveiy  one  of  these  115  ships 
carries  a  set  of  standard  instruments,  each  of  which  has  been 
verified  at  Kew,  and  is  re-compared  at  the  port  of  arrival  as  soon 
as  the  voyage  is  over,  so  as  to  ensure  that  any,  even  the  slightest, 
change,  in  the  corrections  shall  not  pass  unnoticed. 

Appendix  No.  III.  contains  a  list  of  the  documents  received 
during  the  year  in  this  department. 

Having  spoken  of  the  collection  of  materials,  it  remains  to  say 
a  few  words  as  to  the  progress  of  llhe  completion  of  the  arrears 
of  work  found  by  the  Committee  in  the  office,  and  which,  as 
already  explained  in  previous  reports,  is  gradually  being  effected 
at  extra  hours. 

The  information  for  the  west  and  south  coasts  of  South 
America,  to  which  allusion  was  made  in  the  Report  for  1869, 
has  been  discussed  for  five  degree  squares,  and  the  results  entered 
on  monthly  charts,  which  have  been  lithographed.  The  intro- 
duction and  explanation  of  the  charts  is  in  an  advanced  stage, 
and  will  shortly  be  published.  Although  the  number  of  obser- 
vations in  many  parts  of  the  charts  is  but  scanty,  it  is  hoped 
that  the  publication  of  the  data  will  not  be  without  considerable 
value.  In  every  instance  the  number  of  observations,  from 
which  a  mean  value  has  been  deduced,  is  stated,  so  that  some 
idea  of  the  relative  importance  of  local  discrepancies  can  be 
obtained,  and  other  data  can  be  readily  combined  with  it. 

Steady  progress  has  been  made  with  the  large  mass  of 
anemometrical  data  from  Orkney  and  Bermuda.  The  first 
step  of  the  discussion  has  been  to  resolve  the  hourly  values 
of  velocity  and^  direction  into  their  two  components,  northerly 
(or  southerly)  and  easterly  (or  westerly).  This  has  been  effected 
by  means  of  a  traverse  table,  and  is  complete  .for  five  years  for 
Bermuda,  and  for  six  for  Orkney.  The  length  of  time  for  which 
the  instrument  was  working  at  Halifax  was  too  short  to  make 
any  detailed  discussion  of  the  results  advisable. 

The  next  step  will  be  to  sum  and  mean  the  values  for  the 
several  months,  and  finally  to  combine  them  so  as  to  deduce  the 
components  and  resultant  velocities,  together  with  the  atmo- 
spheric translation,  for  the  entire  period  under  examination. 

One  special  investigation,  which  has  been  taken  up  by  Capt. 
Toynbee,  merits  particular  notice.  The  loss  of  the  "  City  of 
Boston  "  steamer,  at  the  beginning  of  February  1870,  drew  the 
attention  of  the  public  to  the  weather  prevailing  over  the  Atlantic 
at  the  time.  The  telegraphic  reports  from  Heart's  Content 
showed  that  very  serious  gales  had  passed  over  New  Foundland  at 
the  end  of  January,  and  at  this  side  of  the  Atlantic  a  severe 
southerly  storm  set  in  at  the  end  of  the  first  week  in  February, 


in  onr  Mercantile  Marine.  He  constantly  carried  out  astronomical  observations 
demanding  great  accnrac  j,  such  as  the  occultations  of  stars,  -while  at  sea ;  and  the 
▼hole  of  his  work,  astronomical  as  veil  as  meteorological,  was  a  model  of  what 
precise  registration  of  scientific  phenomena  should  be. 
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wlucli  will  be  remembered,  at  least  in  the  North  of  Scotland, 
by  its  having  swept  away  the  harbour  works  at  Wick. 

This,  then,  seemed  to  be  a  favourable  opportunity  for  testing 
the  truth  of  the  often  mooted  proposition,  that  storms  actually 
cross  the  Atlantic,  from  continent  to  continent.  In  order  to 
obtain  as  much  information  as  possible,  application  was  made  to 
the  leading  ocean  steamship  companies  for  the  loan  of  logs, 
even  from  vessels  not  furnished  with  instruments  from  the 
Meteorological  Office,  and  by  this  means  much  valuable  infor- 
mation was  collected.  In  addition,  Herr  von  Freeden,  Director 
of  the  Norddeutsche  Seewarte,  has  most  kindly  supplied  extracts 
from  the  logs  of  the  North  German  Lloyd's  steamers,  and  of 
other  vessels  observing  for  his  office.  The  result  has  been  that 
a  large  mass  of  facts  has  been  accumulated,  the  co-ordination  and 
discussion  of  which  have  occupied  a  long  time.  The  investigation 
is  now  in  an  advanced  stage,  and  it  is  hoped  that  its  publication 
will  not  be  long  delayed. 

Oapt.  Toynbee  has  also  contributed  a  chapter,  "  on  the  use  of 
the  BBQ'ometer  to  Seamen,**  to  the  new  edition  of  the  Barometer 
Manual  (see  p.  17). 

The  only  important  application  for  information  which  has  been 
received  during  the  year  has  been  from  Dr.  A.  von  Wojeikojff,  of 
St.  Petersburg,  who  has  expressed  a  wish  to  obtain  observations 
bearing  on  the  weather  of  the  Atlantic  at  certain  specified 
periods.  In  accordance  with  the  rules  of  the  office,  Dr.  von 
Wojeikoff  has  at  once  consented  to  defray  the  expense  of  copying 
the  documenta 

It  remains  to  say  a  few  words  as  to  the  stock  of  instruments, 
&c.  in  the  office. 

The  Hydrographic  Office  of  the  Admiralty,  having  expressed  Deep  sea  ther- 
a  wish  to  undertake  the  entire  management  of  the  deep  sea  ther-  "lomcterB. 
mometers,  to  which  allusion  was  made  in  the  last  Report,  on  the 
ground  that  these  instruments  were  essentially  hydrographical 
and  not  meteorological,  the  Committee  have  at  once  acceded  to 
the  request,  and  no  addition  has  been  made  to  the  stock  of  these 
thermometers  during  the  year. 

In  Appendix  lY.  will  be  found  a  list  of  all  the  instruments  Stock  of  instni- 
supplied  to  ships  in  the  Royal  Navy  during  the  year,  with  a  °^^**- 
statement  of  the  entire  stock  and  distribution  of  instiTunents 
standing  on  the  books  to  the  account  of  the  Admiralty  on  the 
Slst  December  1870.  This  latter  statement  is  prepared  from  the 
'  latest  returns  furnished  by  the  storekeepers  at  the  respective 
dockyards,  &a 

Appendix  Y.  gives  similar  information  with  regard  to  the 
Board  of  Trade  instruments. 

The  only  point  requiring  explanation  in  these  returns  is  owing 
to  the  fact  that  several  of  the  instruments  on  the  Admiralty 
account  have  of  late  years  been  supplanted  by  others  better 
adapted  for  use  in  the  Royal  Navy,  as  for  instance,  "gun" 
barometers,  the  tubes  of  which  are  packed  with  india-rubber  so 
as  to  resist  the  concussion  of  gun-firing,  are  almost  exclusively 
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used  in  ships  of  war  instead  of  ordinary  Eew  barometera  with 
unprotected  tubes.  Accordingly  a  number  of  these  latter  instru- 
ments have  been  transferred  to  the  Mercantile  Marine  Account, 
together  with  some  maximum  and  minimum  thermometers,  of 
a  kind  which  are  unfit  for  use  at  sea,  but  are  required  for  the 
telegraphic  reporting  stations.  A  small  number  of  other  instru- 
ments have  also  been  included  in  the  transfer. 


Condition  of 
stations. 


Changes  in 
station?. 


11. — Telegraphy  and  Weather  Warnings. 

The  number  of  telegraphic  reporting  stations  on  our  coasts 
has  remained  unchanged  during  the  year,  for  the  re-establish- 
ment of  Dover  was  soon  followed  by  the  suppression  of  Cape 
Clear.  The  list  of  stations  with  the  observers'  names  will  be 
found  at  App.  VI.  The  Committee  are  only  awaiting  the  exten- 
sion of  telegraphic  communication  to  the  Hebrides,  to  establish  a 
station  on  those  islands.  They  have  already  availed  themselves 
of  the  new  cable  to  the  Scilly  Isles,  and  have  given  directions  to 
found  a  station  there,*  and  they  are  also  in  treaty  about  a  station 
in  the  Shetlands.  With  reference  to  the  reports  from  Scilly,  they 
have  to  acknowledge  the  cordial  assistance  they  have  received 
from  Sir  W.  Mitchell,  and  from  Mr.  Augustus  Smith,  of  Tresco 
Abbey,  which  has  enabled  them  to  secure  the  services  of  the  man 
who  is  entrusted  with  the  duty  of  attending  to  the  signals  for 
the  shipping,  and  is  therefore  constantly  on  the  watch. 

The  change  in  the  telegraphic  system  of  the  United  Kingdom 
brought  with  it  considerable  modifications  in  the  personnel  of  the 
stations  and  in  the  arrangements  for  carrying  on  the  observa- 
tions. In  two  instances,  at  Plymouth  and  Portsmouth,  the  old 
observers  found  themselves  unable  to  continue  to  discharge  their 
duties,  and  as  on  the  premises  of  the  respective  Postal  Telegraph 
Stations  there  were  no  available  satisfactory  positions  for  either 
thermometers  or  raingauge,  a  total  change  has  been  made  at  each 
place.  At  Plymouth  the  office  has  been  so  fortunate  as  to  gain 
the  assistance  of  Mr.  J.  Merrifield,  F.R.A.S.,  Master  of  the  Navi- 
gation School,  who  has  long  kept  a  meteorological  journal  for 
the  town.  At  Portsmouth,  thanks  to  the  kind  co-operation  of 
Professor  Main,  a  situation  has  been  obtained  on  the  grounds  of 
the  Royal  Naval  College. 

The  only  other  important  changes  have  been  in  Ireland,  and 
have  resulted  from  the  discontinuance  of  telegraphic  lines.  Green- 
castle  ceased  to  be  a  telegraphic  station  at  the  end  of  the  year 
1870,  and  the  instruments  were  in  consequence  removed  to  Moville, 
which  is  situated  two  miles  to  the  south  of  Greencastle,  and 
also  on  the  Innishowen  shore  of  Lough  Foyle.  The  two  stations 
enjoy  about  equal  exposure  to  the  wind,  and  are  similarly  shel- 


*  This  station  commenced  work  on  the  Ist  of  January  1871,  and  after  it  had  been 
in  operation  for  three  months,  and  was  found  to  be  thoroughly  satisfactory,  the 
adjacent  station  of  Penzance  was  suppressed.  The  cost  of  that  station,  now  rendered 
comparatiyely  uselese,  will  be  saved  to  meet  the  expense  of  that  in  the  Shetland  Isles. 
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tered  to  the  westward.  As  regards  the  observations  of  sea 
disturbance,  Moville  is  even  less  favourably  placed  than  Qreen- 
castle,  as  the  latter  station  lies  at  the  very  entrance  of  the  lough. 
There  is  unfortunately  no  prospect  of  obtaining  a  thoroughly 
satisfactory  station,  as  regards  exposure^  on  the  north-west  coast 
of  Ireland  until  the  telegraph  wires  have  been  cairied  much 
further  westward  than  they  extend  at  present. 

The  communication  with  Cape  Clear  was  finally  suspended  in 
the  month  of  August,  and,  as  a  temporary  expedient,  the  instru- 
ments were  transferred  to  Crookhaven.  On  Mr.  Scott's  visit  of 
inspection  in  October,  this  locality  was  found  to  be  so  ill-suited 
for  the  purpose  of  obsei-vations  of  wind  that  it  was  resolved  to 
remove  the  instruments  altogether,  a  step  which  was  taken  in 
November. 

Dover  was  reconstituted  a  station  in  May,  after  having  been 
discontinued  for  six  years. 

AU  the  stations  were  visited  by  Mr.  Scott  in  the  course  of  the 
year,  and  were  found  to  be  in  good  order  on  the  whole. 

The  report  from  Heart's  Content,  for  the  free  transmission  of 
which  over  the  ocean  line  of  telegraph  the  Committee  are 
indebted  to  the  munificence  of  the  Anglo-American  Telegraph 
Company,  were  received  regularly  up  to  the  period  that  the 
cable  ceased  working.  Since  that  date  they  have  arrived  monthly 
by  post. 

No  change  has  been  made  in  the  system  of  exchange  of  infor-  Foreign 
mation  with  foreign  countries  during  the  year,  excepting  that  s^t^on*- 
which  has  unavoidably  arisen  from  the  temporary  interruption 
of  telegraphic  communication  with  France  owing  to  the  war. 
The  Committee  can  only  express  the  hope  that  ere  long  the 
complete  restoration  of  peace  in  France  will  render  it  possible  to 
re-establish  the  daily  service  of  telegrams  from  Southern  and 
Central  France  and  from  Spain,  which  is  all  but  indispensable 
for  the  satisfactory  working  of  our  weather  system. 

The  relations  with  Norway  have  been  of  the  most  satisfactory 
nature,  each  office  sending  to  the  other  regularly  three  telegrams 
in  the  morning  and  one  in  the  afternoon,  from  selected  points  on 
the  coast,  and  in  addition  occasional  messages  in  case  of  storms. 

The  hopes  for  the  establishment  of  a  direct  daily  exchange  of 
telegrams  with  Hamburg  have  not  as  yet  been  realized.  However, 
Herr  von  Freeden,  the  Director  of  the  Norddeutsche  Seewarte  in 
that  town,  holds  out  a  prospect  of  its  being  organized  in  the 
course  of  the  present  year.  Meanwhile  the  offices  exchange 
information  of  storms  whenever  these  occur.  A  similar  arrange- 
ment is  in  operation  with  the  Boyal  Meteorological  Institute  of 
Holland,  from  which  office  the  Committee  also  receive  the  daily 
report  from  the  Helder. 

The  office  receives,  or  would  receive,  were  the  continental 
telegraphic  communications  perfect,  35  reports  every  morning, 
and  9  every  afternoon.  The  stations  are  situated  along  the 
entire  coast  of  the  continent,  from  Christiansund,  in  lat.  63°  N., 
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to  Conmna^  with  the  ezoeption,  already  noticed,  of  the  north 
ooast  of  Qermany,  and  also  of  Denmark. 
Fiepantion  of       The  daily  observations,  with  the  exception  of  those  at  Heart's 
dj^weathcr    Content,  are  taken  at  8  a.nL,  Greenwich  time,  and  most  of  the 
™**^*'^  telegrams  arrive  in  London  before  10  o'clock.    An  hour  is  re- 

quired for  their  reduction,  discussion,  and  the  preparation  of 
the  daily  weather  report^  copies  of  which  are  at  once  supplied 
for  the  afternoon  issue  of  several  of  the  London  papera  A 
brief  telegraphic  redv/nU  of  the  weather  is  despatched  to  the 
Marine  MLdstry  in  Paris,  and  if  necessary,  telegraphic  intelligence 
of  storms  or  of  atmospherical  disturbance  is  sent  to  our  own 
coasts  and  to  foreign  countries.  Later  iu  the  day  the  foreign 
telegrams,  and  sul^quently  the  afternoon  reports,  come  in. 
Copies  of  the  complete  report  are  then  sent  by  post  to  the  news- 
papers for  next  day's  morning  issue,  and  to  certain  seaports,  19  in 
number,  which  have  applied  for  it  on  the  terms  named  in  the 
circular  issued  by  the  Committee  in  March  1867.  (See  Report, 
1867,  p.  17.)  In  addition,  copies  are  supplied  to  a  number  of 
gentlemen,  most  of  whom  send  in  regular  observations  to  the 
office.  The  Beport  is  also  sent  to  nine  societies,  &c.  in  Great 
Britain,  as  well  as  to  the  Meteorological  Committee  of  Calcutta, 
and  to  17  foreign  institutions.  A  complete  list  of  the  recipients 
will  be  found  at  App.  VIL 
Direct  irire  With  the  view  to  accelerate  the  preparation  of  the   daily 

flramTelegraph  'vreather  reports,  negotiations  were  instituted  with  the  Post 
Office  authorities  for  a  direct  wire  to  the  office  from  Telegraph 
Street,  and  the  Committee  are  glad  to  be  able  to  acknowledge 
the  very  cordial  manner  in  which  Mr.  Scudamore  has  come 
forward  to  meet  their  views  in  this,  as  in  all  other  matters  on 
which  they  have  had  to  deal  with  his  department.* 
Telegraphic  The  intelligence  of  storms  which  is  sent  out  from  the  office  is 

iwa&er  in-  of  different  characters,  according  to  the  requirements  of  the  place 
^^°^'  which  receives  it.  In  App.  VIII.  will  be  found  a  list  of  the  stations 
which  are  furnished  with  drums,  in  accordance  with  circular  278 
of  the  Board  of  Trade,  issued  in  December  1867  (Report  for  1869, 
App.  VIII.).  These  stations  were,  at  the  end  of  December, 
108  in  number,  situated,  57  in  England,  13  in  Wales,  2Q  in 
Scotland,  10  in  Ireland,  and  2  in  Jersey.f  Lamps  for  night 
use  are  supplied  to  a  few  of  the  stations.  All  the  stations 
have  been  establi9hed  and  are  carried  on  on  the  terms  laid 
down  in  the  circular,  excepting  the  dockyards,  which  are  of 
course  under  Admiralty  management.  The  messages  sent  consist 
of  an  order  to  hoist  the  drum,  accompanied  by  a  brief  explana- 
tion of  the  reasons  why  it  is  to  be  hoisted.  The  message  is  posted 
up  as  soon  as  it  is  received,  for  the  information  of  the  public. 
It  continues  in  force  for  36  hours,  and  no  longer^  from  the  time 
of  its  receipt,  unless  modified  by  a  subsequent  telegram,  which  is 

*  The  direct  wire  has  been  laid  down  and  the  service  commenced  on  April  1,  1871. 
t  A  large  increase  in  the  number  of  stations  has  been  made  since  December  SI,  as 
will  be  seen  from  Appendix  YUL 
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fiequentiy  sent,  eitber  when  the  danger  is  known  to  have  passed 
over,  or  when  there  are  signs  of  the  approach  of  another  storm. 

In  addition  to  the  foregoing,  a  special  telegram  is  sent  to  the  Telegraphy  to 
Underwriters'  Association  of  Liverpool,  whenever  the  difference  l^erpooi- 
between  any  two  barometrical  readings  taken  that  morning 
in  these  islands  or  on  the  adjacent  French  coast,  exceeds  half 
an  inch.  The  message  consists  of  reports  of  the  atmospherical 
pressure  and  the  wind  at  the  most  important  stations.  By  this 
means  intelligence  of  the  general  conditions  of  weather  that 
morning  reaches  the  underwriters'  rooms  daily  before  1  o'clock^ 
as  long  as  the  atmosphere  continaes  in  a  disturbed  condition. 
Half  the  expense  of  transmission  of  these  telegrams  is  borne  by 
the  Association.^ 

AU  intelligence  transmitted  to  the  coasts  is  also  forwarded  to 
Lloyd's  Booms,  where  it  is  at  once  posted  up  for  the  information 
of  the  members. 

A  very  important  step  in  advance  has  been  made  by  the  Daily  weather 
enterprise  of  Sir  W.  Mitchell  and  Capt  Chas.  Chapman  of  the  *^'^*^- 
''Shipping  and  Mercantile  Gazette."  These  gentlemen  have 
proposed  to  publish  daily  in  that  paper,  which  appears  at  3  p.m., 
a  chart  of  tiie  winds  at  the  principal  stations  on  the  coasts. 
This  plan,  which  was  set  in  operation  at  the  beginning  of  the 
year  1871,  is  calculated  to  be  of  great  value  to  the  cause  of 
meteorology.  It  may  be  hoped  that,  ere  long,  the  barometrical 
and  thermometrical  readings  may  be  given,  as  well  as  the  wind, 
but  the  serious  di£Giculties  which  are  met  with  in  adapting  such 
a  chart  to  the  exigencies  of  newspaper  printing,  though  they 
have  been  satisfactorily  surmounted  by  Sir  W.  Mitchell,  are  a 
sufficient  reason  for  proceeding  with  caution* 

No  change  has  been  made  in  the  character  of  the  intelligence 
sent  to  foreign  countries,  or  in  the  conditions  under  which  the 
messages  are  despatched,  so  that  the  Beport  for  1869  gives  full 
information  on  this  point. 

The  issue  of  warning  messages  is  conducted  strictly  on  the  Warning 
principles  which  have  been  explained  in  the  former  reports  of  meswges. 
the  office.  Each  case  of  such  issue  of  a  warning,  and  every 
storm  which  is  felt  in  these  islands  is  made  the  subject  of  careful 
study,  with  the  view  of,  if  possible,  discovering  the  atmospheri- 
cal conditions  which  indicate  at  any  time  that  a  storm  is  either 
actually  existing,  or  is  in  process  of  formation,  though  as  yet  it 
has  not  reached  our  shores. 

The  more  experience  is  gained,  the  more  must  the  extreme  CompaiatiTe 
complication  of  the  problem  to  be  solved  impress  itself  on  the  "^eof  eaatem 
mind  of  anyone  whose  attention  is  directed  to  the  interpretation  ^ticL.    ^ 
of  the  causes  of  our  weather  changes.     Situated,  as  these  islands 
are,  as  the  outposts  of  Europe  in  the  Atlantic,  they  partake  in 
part  of  the  climate  of  the  continent,  though  far  more  frequently 
our  weather  is  governed  by  that  prevailing  over  the  ocean  outr- 

*  Since  the  commencement  of  the  year  1871  the  Association  has  n^ost  liberally 
volunteered  to  bear  the  entire  expense  of  transmission  of  these  telegrams. 
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side.  Of  this  latter,  we  can  unfortunately  gain  no  intelligence 
by  telegraph,  although  the  proposed  extension  of  our  reporting 
system  to  the  Hebrides  and  Shetlands  respectively  may  be 
expected  in  some  measure  to  improve  our  knowledge  of  it.  It 
is  of  course  possible,  though  the  process  is  costly,  to  keep  our- 
selves informed  of  the  changes  which  are  taking  place  in  the 
weather  over  Europe,  but,  unless  in  rare  cases,  the  connection 
between  these  and  our  own  weather  is,  though  perhaps  not  very 
remote,  yet  certainly  very  intricate.  We  are  almost  always 
imable,  judging  from  the  reports  from  Norway  and  Central 
Europe,  to  speak  confidently  as  to  the  probability  of  a  southerly 
or  westerly  storm  beginning  on  our  extreme  western  coasts, 
although  these  same  reports  give  us  fair  grounds  for  drawing 
conclusions  as  to  whether  such  a  storm  will  travel  eastwards  and 
be  felt  over  the  North  Sea  or  not. 

Thus,  for  instance,  at  the  end  of  January  1870,  while  a  hard 
frost,  with  northerly  winds  and  a  high  barometer,  was  prevalent 
over  England,  a  stiff  southerly  gale  began  to  blow  on  the  south 
coast  of  Ireland,  and  lasted  for  two  days  in  the  same  district. 
In  this  case  it  was  evident  from  the  persistent  steadiness  of  the 
atmospherical  conditions  over  the  North  Sea  and  its  eastern 
shores,  even  out  into  the  interior  of  Russia,  that  there  was  no 
danger  of  a  sudden  change  of  weather  setting  in  in  that 
district. 

On  the  other  hand,  these  same  eastern  reports  give  us  most 
important  data  for  anticipating  the  approach  of  storms  from  the 
northward  or  eastward. 

As  soon  as  the  practical  usefrilness  to  the  office  of  a  more 
extended  telegraphic  communication  with  the  east  of  Europe 
shall  have  been  satisfactorily  proved,  the  Committee  will  not  be 
behindhand  in  seeking  to  establish  such  a  connexion  with  the 
meteorological  offices  of  Copenhagen,  Upsala,  and  St.  Petersburg. 
The  negotiations  with  the  Norddeutsche  Seewarte  have  already 
been  explained.  The  bulletins"^  which  are  published  regularly 
in  the  respective  countries  of  Europe,  and  received  by  post  in 
exchange  for  the  Daily  Weather  Report,  furnish  for  the  present 


*  List  of  Daily  Meteorological  BoUetins  received  at  the  Meteorological  Office  : — 


Race. 

Whence  issued. 

Christiania  -      - 
Hamburg 

Norske  Meteorologiske  InstituL 
Nord-deutsche  Seewarte. 

Lisbon  - 

Obsenratorio  do  lufante  D.  Luiz. 

Angra  do  Heroismo,  Azores. 
Funchal,  Madeira. 

Paris     - 

Observatoire  National. 

Paris     - 
Utrecht - 
Vienna  -           -           - 

Observatoire  Mdteorologique  Central  de  Montsouris. 

Eoninglgk  Nederlandsch  Meteorologisch  Instituut 

E.  E.  Central-Anstalt  fiir  Meteorologie  und  Erdmag- 

netismus. 
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ample  materials  for  the  study  of  continental  weather  and  its 
comparison  with  our  own. 

It  may  not  be  amiss  at  this  juncture  to  explain  that  much  as 
the  Committee  would  desire  to  publish  daily  reports  of  the  wind, 
&a,  at  the  principal  trading  ports,  such  for  instance  as  Odessa^ 
for  the  benefit  of  shipowners  and  merchants  interested  in  our 
foreign  trade,  it  is  simply  the  consideration  of  expense  which 
Las  precluded  their  doing  so. 

The  daily  weather  chart  has  now  been  drawn  for  a  period 
of  nearly  four  years,  and  as  the  Weather  Report  is  regularly 
entered  in  a  book  and  analyzed  as  explained  in  the  last  Report,  a 
large  collection  of  materials  for  weather  study  is  being  amassed* 

The  information  thus  brought  together  is  largely  supplemented 
by  observations  furnished  by  gentlemen  who  are  working  in 
oo-operation  with  the  office,  and  by  extracts  from  all  ships'  logs 
which  contain  observations  taken  within  a  reasonable  distance 
of  our  coasts.  The  steps  which  have  been  taken  to  utilize  these 
materials  will  be  described  in  the  third  section  of  this  Report,  in 
connection  with  the  Quarterly  Weather  Report. 

Several  of  the  observers  at  the  telegraphic  stations  have  now  Calcnlation  of 
been  reporting  regularly  for  many  years,  and  accordingly  it  has  ^^^S^- 
been  thought  that  the  calculation  of  mean  results  from  their  phic  weather 
observations  would  afford  useful  information.    In  the  12th  num-  reports, 
ber  of  Meteorological  Papers,  Admiral  FitzRoy  has  already  pub- 
lished barometrical  means  for  the  stations  which  were  furnishing 
reports  in  1863.   Since  that  date  the  quality  of  the  observations 
Jhas  been  materially  improved,  a  result  which  may  &irly  be 
attributed  in  great  measure  to  the  annual  inspections  which 
have  been  carried  out.    It  has  therefore  been  decided  to  publish 
means  for  five  years  for  the  barometer  and  rainfall  from  the 
stations  where  the  reports  have  been  uniformly  satisfactory. 

No  discussion  of  the  thermometrical  observations  has  been 
attempted.  The  statements  in  the  Report  for  1867  of  the  con- 
dition in  which  the  thermometers  were  in  many  instances  founds 
are  a  sufficient  reason  for  caution  in  dealing  with  the  back 
observations,  and  at  preseut  the  exposxire  at  several  of  the 
stations  which  are  situated  in  towns,  is  unavoidably  more  or  less 
tmsatis&ctory. 

The  tables  will  appear  as  an  appendix  to  the  Quarterly 
Weather  Report  for  1870. 

In  connection  with  the  operations  of  this  branch  of  the  office,  Barometer 
it  should  be  stated  that  the  Committee  have  given  directions  for  Manual 
tiie  preparation  of  a  new  edition  of  the  Barometer  Manual, 
which  was  in  the  press  at  the  end  of  the  year.*  It  contains 
special  chapters  on  weather  telegraphy,  and  on  the  use  of  the 
barometer  to  seamen,  with  descriptions  of  the  most  useful  instru- 
ments, and  tables  for  reduction  of  the  observations. 


•  Barometer  Manual,  Board  of  Trade,  compiled  hj  Bobert  H.  Scott     Potter, 
Poultry;  and StaniiBrd,  Cbaxing  Qroaa    Price  U. 
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BUhery 
barometers. 


Condition  of 
theobeenra^ 
tories. 


BdationB  with 
Kew. 


Self-recording 
rain  gauges. 


The  practice  of  lending  fishery  barometers  to  small  ports  and 
fishing  stations,  as  described  in  previons  reports,  has  been  con- 
tinued. Two  of  these  instmments  were  issued  during  the  year, 
and  there  are  now  113  stations  on  our  coasts  supplied  by  the 
office  with  barometers  for  public  use.  They  are  situated  48  in 
England,  2  in  Wales,  39  in  Scotland,  and  24  in  Ireland.  See 
App.  No.  IX. 

IIL— Land  Meteobologt  of  the  Bbitish  Islands. 

The  operations  of  this  branch  of  the  office  have  assumed  a 
more  definite  form  during  the  year,  and  are  daily  growing  in 
interest  and  importance. 

The  seven  observatories  whose  positions  have  been  fully 
described  in  previous  Reports,  continue  in  active  operation,  and 
were  found  to  be  uniformly  in  a  most  satisfactory  condition  at 
the  date  of  Mr.  Scott's  visit  of  inspection.  The  only  change 
which  has  taken  place  with  regard  to  them  has  been  the  erecti(»L 
at  Armagh  of  an  anemograph  similar  in  construction  to  those  at 
the  other  observatories,  so  ^at  the  outfit  of  all  these  stations  is 
now  uniform  in  all  respects. 

The  Committee  have  to  express  their  regret  that,  owing  to 
the  heavy  claims  made  on  their  finances  for  the  appliances 
requisite  to  reproduce  their  records  for  publication,  they  are  still 
unable  to  see  their  way  to  the  establishment  of  an  eighth  obser- 
vatory in  the  extreme  north  of  Scotland.  Such  an  addition  to 
their  system  would  be,  in  every  way,  desirable,  and  the  more  so 
as  it  is  now  universally  admitted  that  the  study  of  continuous 
automatic  records  is  indispensable  for  all  investigations  con- 
nected either  with  climate  or  with  weather. 

The  method  of  examination  of  the  records  and  numerical 
tabulations  at  the  central  observatory  at  Kew  is  unaltered,  and 
will  continue  so  as  long  as  that  observatory  remains  in  connexion 
with  the  British  Association.  Whenever  that  connexion  is  dis- 
solved it  will  be  necessary  for  the  Meteorological  C!ommittee  to 
make  aiTangements  for  this  work  being  efficiently  performed, 
and  they  have  every  reason  to  hope  that  the  future  governing 
body  of  Kew  will  not  be  unwilling  to  undertake  to  carry  it  out. 
The  process  of  examination,  as  described  in  the  Report  for  1868, 
does  not  absolutely  detect  and  remove  aU  errors,  but  its  working 
on  the  whole  has  been  very  satisfactory,  and  the  final  corrections 
are  effected  in  the  office. 

The  self-recording  rain  gauges,  a  description  of  which  was 
given  in  the  Report  for  1869,  have  been  constructed  in  the 
course  of  the  year.  It  was  hoped  that  they  would  have  been 
ready  to  commence  operations  with  the  new  year,  but  a  serious 
obstacle  was  encountered  in  obtaining  satisfactory  graphical 
records  of  the  rain  which  fell  In  the  original  instrument 
the  cylinder  on  which  the  pencil  made  its  marks,  was  of  biscuit 
wara  It  became  necessary  to  substitute  for  this  recording 
surface  a  slip  of  paper  which  should  be  removable  daily,  and 
the  difficulty  which  was  found  in  obtaining  a  paper  entirely 
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unaffected  by  moistxire,  and  at  the  same  time  possessing  a 
surface  capable  of  receiving  a  printed  impression,  and  easily 
marked  by  pencil^  was  yery  serious.  Messrs.  De  La  Rue  &  Co. 
have  at  last  provided  a  paper  which  seems  to  meet  every 
requirement.* 

In  order  to  obviate  the  risk  of  a  lengthened  interruption  of  Spare  set  of 
the  continuous  records  at  any  station  by  accident  to  any  of  the  "»»*"™«nte« 
instruments,  the  Committee  have  procured  a  supplementary  set^ 
which  will  be  retained  at  Kew  for  issue  in  case  of  need. 

The  mQst  important  feature  of  the  operations  of  the  year  has  Quarterly 
been  the  appearance  of  the  Quarterly  Weather  Report,  of  which  I^^  *^  ^^ 
the  first  two  parts  for  the  year  1869  had  appeared  by  the 
beginning  of  December  1870.t  Delays  which  unavoidably 
attend  the  commencement  of  so  novel  an  undertaking  as  the 
reproduction  of  the  records  by  instrumental  means,  have  had  the 
effect  of  retarding  the  rate  of  publication  of  the  first  two  parts, 
but  now  that  these  have  been  in  great  measure  overcome,  the 
speed  of  production  will  be  rapidly  improved,  and  the  arrears  of 
work  will  ere  very  long  be  overtaken.  It  has  been  found  neces- 
sary to  employ  additional  assistance  for  the  purpose  of  producing 
the  carves  in  a  form  fit  for  publication.  The  mechanical  process 
of  copying  the  records  will  be  described  in  Part  II.  of  this 
Report. 

The  Quarterly  Report  itself,  which  has  been  entirely  drawn 
up  by  Mr.  Scott,  consists  of  four  subdivisions :  I.  Introduction. 
II.  Chronicle  of  weather,  serving  to  illustrate  the  continuous 
records  represented  on  the  plates,  146  in  number.  III.  Tables 
of  numerical  results.  IV.  Appendix,  consisting  of  *^  Notes  on 
Easterly  Storms."  The  second  of  these  is  the  only  one  that 
ealls  for  special  notice. 

The  chronicle  of  weather  ha3  been  drawn  up  for  the  most 
part  from  the  instrumental  records  at  the  observatories^  and  the 
extra  anemometrical  stations,'  combined  with  the  Daily  Tele* 
graphic  Weather  Reports,  but  as  these  are  far  from  sufficient  to 
afford  all  the  information  which  is  desirable,  recourse  has  been 
had  to  other  available  sources  of  information.  In  the  first 
instance,  the  bulletins  published  on  the  continent,  of  which  a 
list  was  given  at  p.  16,  have  been  consulted;  secondly,  all  the 
registers  of  ships  observing  for  the  office  during  the  year  have 
been  searched,  and  the  observations  have  been  extracted  which 
were  taken  as  far  south  as  the  fortieth  parallel,  and  as  &r 
west  as  the  meridian  of  16**.  These  ships'  logs  are  espedaUy 
valuable,  because  the  observations  are  usually  taken  to  the  west 
of  the  Irish  coast,  and  also  because  the  observations  are  not 
suspended  at  night  as  those  at  observatories  on  land  which 
are  not  furnished  with  self-recording  instruments  almost  in- 
variably  are.     In  many  instances   storms  which   have   subse* 

*  The  rain  gauges  commenced  to  work  in  the  month  of  March. 

t  Part  III.  appeared  at  the  beginning  of  February,  and  Part  JTV.,  completing  the 
volume,  waa  published  on  the  6th  of  April.  Part  1  for  1870  will  have  appeared 
before  the  publication  of  this  Report. 
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quently  passed  over  the  United  Kingdom  have  been  proved  to 
have  existed  at  sea  off  our  coasts  some  horn's  before  they 
betrayed  their  proximity  to  the  observers,  or  even  to  the 
instmments  at  the  land  stations. 

In  addition,  most  valuable  and  important  assistance  has  been 
derived  from  the  volunteer  observers  who  are  working  in  con- 
nexion with  the  oflSce,  as  will  hereafter  be  explained. 

The  difficulty  of  describing  at  any  reasonable  length  the 
complex  system  of  phenomena  termed  "  weather,"  even  were  it 
possible  to  produce  such  a  description  with  accuracy,  has  led  to 
the  necessity  of  confining  this  chronicle  to  a  record  of  the  various 
types  of  weather,  and  more  especially  the  storms  which  have 
passed  over  or  near  our  islands  during  the  year.  The  storms 
have  all  been  examined  in  the  same  way,  and  the  particular&r 
relating  to  the  force  of  the  wind  have  been  entered  in  a  tabular 
form. 

It  has  been  considered  that,  unless  the  velocity  of  the  wind 
reached  the  speed  of  SO  miles  an  hour,  it  was  not  worth  special; 
consideration.  Velocities  of  40  miles,  and  upwards,  per  hour  were 
taken  as  gales.  In  each  case,  therefore,  the  hours  of  commence- 
ment and  cessation  of  the  velocity  of  30  miles  an  hour,  with  the 
direction- of  the  wind,  are  given,  as  well  as  the  hour  at  which  the 
gale  began  to  blow,  its  duration  and  average  velocity,  with  its 
direction.  Finally,  the  maximum  velocity  attained  is  noted,  the 
point  from  which  the  wind  blew,  and  the  hour  at  which  it 
occurred. 

An  inspection  of  a  few  of  these  tables  exhibits  far  more  clearly 
than  any  verbal  description  how  very  limited  is  the  extent  of 
most  of  the  storms  with  which  we  are  visited.  This  is,  however, 
in  a  great  measure  due  to  the  fact  that  the  full  force  of  the  wind 
is  rarely  felt  at  inland  stations,  and  that  it  is  exaggerated  at 
prominent  points  on  our  coasts,  such  as  Valencia,  and  above  all 
at  Holyhead.  This  fact  is  familiar  to  anyone  who  is  acquainted 
with  our  western  coasts,  but  it  is  brought  very  prominently  into- 
notice  by  a  table  such  as  the  following,  which  is  extracted  from- 
the  Quarterly  "Weather  Report : — 


Valencia 

-  1,684 

Sandwick  (Orkneys)  1,289 

Armagh 

-     155 

Falmouth    -            -  1,874 

Glasgow 

-     450 

Stony  hurst  -             -      27* 

AbeiSeen     - 

-     892 

Kew            -            -     202 

This  table  simply  gives  the  number  of  hours  in  the  year  during 
which  the  wind  blew  with  a  velocity  exceeding  30  miles  an  hour 
from  any  point  of  the  compass.  At  Holyhead,  in  the  last  quarter 
of  the  year  alone,  the  number  of  hours  was  987. 

Another  conclusion  at  which  anyone  must  arrive  if  he  carefully 
examines  these  records  is  that  all  statements  as  to  the  mean 
motion  of  the  air  over  England,  based  on  the  isolated  records 
from  one  or  two  observatories,  are  as  yet  premature.  The  seven 
observatories  and  the  extra  anemometrieal  station  of  Sandwick. 
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in  the  Orkneys,  established  by  the  Committee,  are  far  from 
sufficient  to  give  information  on  this  point,  and  the  office 
is  endeavouring,  as  fttst  as  its  funds  will  allow,  to  increase  the 
number  of  its  anemometrical  stations.  The  establishment  at 
Holyhead  and  Great  Yarmouth  of  anemometers  of  a  pattern 
uniform  with  those  at  their  observatories  has  already  been  Volunteer 
noticed  in  last  year's  Report.  The  Committee  have  not  «>-op«atioiL 
OS  yet  made  any  further  additions  to  their  system,  but,  on 
the  other  hand,  they  have  to  express  their  wannest  thanks 
to  the  private  observers  who  are  coming  forward  to  supply 
them  regularly  with  anemometrical  records  of  a  nature  pre- 
cisely similar  to  their  own.  Such  returns  have  been  furnished 
by  the  Duke  of  Northumberland  from  Alnwick  Castle ;  by  Mr. 
Louis  J.  Crossley,  irom  his  observatory  at  Willow  Hall,  near 
Halifax ;  and  by  Mr.  R.  H.  Barnes,  frx>m  Kensington  Park.  In 
addition,  results  of  anemometrical  observations,  made  with 
instruments  of  smaUer  size,  have  been  sent  in  by  Dr.  S.  Elliott 
HoskiuB,  F.R.S.,  from  Guernsey,  and  by  the  Rev.  F.  W.  Stow, 
fit>m  Hawsker,  near  Whitby. 

In  addition  to  the  above  automatic  records,  several  gentlemen 
have  commenced  supplying  the  office  regularly  with  observations 
taken  at  special  times  of  storms,  and  entered  on  forms  sent  out 
by  the  office,  and  in  some  instances  with  barometrical  and  ther- 
mometrical  observations.  These  latter  have,  however,  only  been 
received  from  a  few  stations  where  the  observers  possessed 
standard  instruments. 

The  hst  of  these  volunteer  observers  is  as  follows : — 

Byron,  Ee  V.J.        -  -  -  EillingholmejUlceby,  Lincolnshire. 

Clouston,  Rev.  C,  LL.D.    -  -  Sandwick  Manse,  Orkney  Islands. 

Cooper,  Col.  E.  H.  -  -  -  Markree  Castle,  near  SHgo. 

Curtis,  Prof.  A.  H.  -  -  Queen's  College,  Galway. 

Delap,  Rev.  A.  -  -  Magberj,  Dungloe,  co.  Donegal 

Falkner,  Rev.  F.  B.  -  -  Appleby,       Leicestershire       {de- 

ceased). 

Griffith,  Rev.  C.  H.  -  -  Strathfield     Turgiss,    Wmchfield, 

Hants. 

Hicks,  Robert         -  •  -  Collector  of   Customs,    Campbel* 

ton. 

liveeay,  J.  G.,  Esq.  -  -  Ventnor. 

MaUesoD,  Rev.  F.  A.  -  -  Broughton  in  Fomess. 

Moore,  J.  W.,  M.D.  -  -  Dublin. 

Richards,  W.  Hosken  -  -  Penzance. 

Sutherland,  A.         -  -  -  Carrickfergus. 

Wilson,  J.  M.,  Esq.,  F.R.A.S.        -  Rugby. 

These  gentlemen  of  course  receive  no  pecuniary  remuneration 
for  their  sei-vices,  but  a  copy  of  the  Quarterly  Weather  Report 
and  of  other  works  published  from  time  to  time  by  the  office  is 
sent  to  them  regularly. 

The  Committee  are  glad  to  be  able  to  say  that  the  number  of 
the  independent  observers  who  are  co-operating  with  them  on 
the  above  terms  is  steadily  increasing.    It  is  in  this  direction 
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that  they  venture  to  look  forward  to  the  most  important  develop- 
ment of  the  general  system  of  British  meteorology  with  the 
superintendence  of  which  they  have  been  entrusted  by  Her 
Majesty's  Government — a  system  which  was  contemplated  by 
the  Board  of  Trade,  under  the  presidency  of  Mr.  Cardwell,  so 
long  ago  as  in  the  year  1855,  but  was  not  brought  into  practical 
existence  until  11  years  later,  when  in  the  year  1866  the  Koyal 
Society  was  requested  by  that  Board  to  maJke  arrangements  for 
taking  charge  of  the  Meteorological  Department 

Libra/n/. 

Appendix  X.  contains  a  list  of  the  donations  made  to  the 
library  daring  the  year.  Most  of  these  have  been  received  in 
return  for  the  publications  of  the  oflSce. 

In  addition  a  few  volumes  have  been  purchased.  The  library 
at  present  consists  of  about  1,200  volumes,  exclusive  of  small 
pamphlets,  and  of  charts  and  M.S.  records  of  observationa  In 
consequence  of  the  constant  reference  which  is  made  to  the  office 
for  information  on  meteorological  questions,  it  has  been  endea- 
voured to  collect  a  small  library  containing  the  standard  works 
on  meteorology,  and  the  subjects  allied  to  that  science.  The 
Committee  are  glad  to  say  that  they  have  already  succeeded  in 
obtaining  several  of  the  most  important  works. 


Ea^nditure. 

As  regards  their  financial  position,  the  Committee  are  glad  to 
be  able  to  say  that  their  total  expenditure  during  the  year  has 
fallen  short  of  that  incurred  during  the  financial  year  1869-70, 
by  the  sum  of  about  660Z.  This  result  is,  however,  in  great 
measure  attributable  to  the  fact  that  the  Post  Office  account  for 
telegraphy  for  the  past  nine  months  have  not  yet  been  settled. 

'Hie  balance  sheet  will  be  found  in  Appendix  I. 

As  nearly  as  can  be  stated,  the  net  income  during  the  year  has 
exceeded  the  net  expenditure  by  the  amount  of  1002. 

The  individual  items,  however,  exhibit  some  contrasts  which 
serve  to  show  how  the  ultimate  work  of  the  office  is  gradually 
developing  itself. 


18»-70. 

1870-71. 

Inorease. 

Decream. 

£      8.     d. 

£         8.     d. 

£       8,     d. 

£       8,     d. 

Office,  galariei ,  &c. 

1,662     1     3 

1,196     7     0 

-        -        - 

366  14    8 

„      rent,    attendance, 

and  oontingenciea     - 

1,404    3     7 

787  11  10 

... 

616  11     9 

Obaeiratories    - 

8,174     5     2 

4,376  11     9 

1,201     6     7 

-        -        . 

Telegraphy 

2,639     0     1 

1,394     0     4 

•        -        - 

1,244  19     9 

Ocean  Meteorology 

1,689     1     6 

2,007  16     8 

868  16    2 

-         -         - 

Totals       A 

10,418  11     7 

9,760    7     7 

- 

668     4     0 
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Under  the  head  of  salaries  there  is  a  redaction  of  nearly  4002., 
owing  to  the  discontinuance  of  the  salary  for  a  secretary  to  the 
Committee.  The  duties  of  that  office  are  now  discharged  in  part 
by  Mr.  Scott,  and  in  part  by  the  staff  of  Kew  Observatory.  Bent 
and  office  expenses  also  show  a  diminution  which  amounts  to 
6172.,  inasmuch  as  nearly  half  the  expenditure  on  this  head  was 
caused  by  the  purchase  of  fittings  and  fiimiture  for  the  new 
office  in  the  year  1869.  It  should  here  be  noticed  that  the 
Committee  have  found  it  necessary  to  secure  additional  accom- 
modation for  their  pantagraphs,  and  have  engaged  three  rooms 
at  No.  113,  Victoria  Street. 

The  greatest  increase  has  been  in  connexion  with  the  land 
observatories.  This  is  in  part  due  to  the  serious  cost  of  the  new 
instruments,  comprising  pantagraphs,  self-recording  rain  gauges, 
and  a  complete  spare  set  of  self-recording  instruments,  and  in 
part  to  the  expense  involved  in  reproducing  the  records  for  pub- 
lication, including  the  payment  to  an  additional  clerk  for  the 
purpose  of  engraving  on  the  copperplates. 

Telegraphy  exhibits  a  reduction  of  over  1,2002.,  owing  simply 
to  the  fact  that  the  Post  Office  account  for  the  six  months,  July 
to  December  1870,  was  only  received  at  the  end  of  March  1871, 
and  has  not  yet  been  settled.  The  outstanding  claims  of  the 
Post  Office  for  the  last  three  quarters  of  the  financial  year  will 
exceed  1,0002. 

Lastly,  under  the  head  of  Ocean  Meteorology  an  increase  of 
8682.  is  observable ;  this  is  attributable  to  the  large  increase  in 
the  number  of  ships  supplied  during  the  year,  a  step  which 
has  involved  the  purchase  of  a  considerable  nmnber  of  new 
instruments. 

On  the  whole,  the  Committee's  accounts  show  an  apparent 
balance  of  1,8262.  Vis,  Sd,  to  their  credit,  but  of  this  sum  more 
than  1,0002.  is  due  to  the  Post  Office,  as  already  explained;  2502. 
is  required  for  instruments  and  apparatus  already  ordered  in  con- 
nexion with  the  observatories,  and  762.  for  other  instruments 
for  the  Marine  Branch  of  the  office  ;  so  that  as  a  final  result  the 
Committee  close  the  year  with  a  net  balance  of  4562.,  being 
1162.  more  than  the  sum  with  which  they  commenced  it. 

It  appears  from  the  foregoing  I'emarks  that  unless  the  Govern- 
ment should  call  on  them  U>  extend  the  sphere  of  their  operations, 
it  will  not  be  necessary  for  them  to  ask  at  present  for  an 
increase  of  their  grant. 

Appendix  XI.  gives  a  list  of  the  present  staff  in  the  employ- 
ment of  the  Committee,  and  of  their  several  occupations  and 
remuneration& 

8v/mmary. 

The  operations  of  the  year  may  be  conveniently  summarijsed 
as  follows : — 

I.  Ocean  Meteorology. — ^The  number  of  ships  supplied  with 
instruments  by  the  office  has  been  nearly  doubled,  the  number 
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of  barometers  afloat  on  the  Jst  of  January  1871  being  124,  a^ 
compared  with  69  twelve  months  previously. 

In  addition,  all  ships  in  commission  in  the  Royal  Navy  have, 
as  usual,  received  all  their  meteorological  instruments  from  the 
office. 

Forty-three  gentlemen  have  sent  in  registers  which  have 
received  the  mark  of  "excellent." 

As  regards  the  progress  of  the  work,  all  the  old  materials  in 
the  office  have  been  thoroughly  examined.  The  investigation 
into  the  meteorological  conditions  of  the  equatorial  portion  of 
the  Atlantic  Ocean  is  in  an  advanced  stage. 

Monthly  charts  of  data  for  the  west  and  south  coasts  of 
South  America  have  been  lithographed,  and  will  shortly  be 
published. 

The  discussion  of  the  anemometrical  observations  made  at 
Bermuda  and  Orkney  has  made  satisfactory  progress. 

An  investigation  into  the  weather  over  the  North  Atlantic 
during  the  first  week  of  February  1870,  has  been  taken  up  by 
Captain  Toynbee,  which  it  is  hoped  will  lead  to  some  interesting 
results. 

The  cost  of  this  department  has  been  2,0072. 16«.  Sd. 

XL  Telegraphy  and  Weather  Warnings, — No  change  of  im- 
portance has  been  made  in  the  system  during  the  year.  At  the 
end  of  April  1871,  the  stations  where  the  drum  signal  is  hoisted 
were  123  in  number,  viz.,  74  in  England  and  Wales,  32  in  Scot- 
land, 12  in  Ireland,  3  in  the  Isle  of  Man,  and  2  in  Jersey.  In 
addition,  warnings  are  sent  to  France,  Holland,  Hamburg,  and 
Norway. 

Copies  of  the  lithographed  Daily  Weather  Beports  are  sent 
out  regularly  to  10  newspapers,  and  to  other  applicants,  including 
the  authorities  at  seaports,  58  in  number. 

Since  the  commencement  of  the  year  1871,  the  "Shipping 
Gazette  "  has  published  a  daily  wind  chart  for  these  islands, 
which  has  been  drawn  at  the  office. 

Two  fishery  barometers  have  been  issued  during  the  year, 
making  the  total  number  of  these  instruments  113. 

The  cost  of  this  department  has  been  l,394i.  08.  4id.,  but  there 
is  an  outstandiDg  account  with  the  Post  Office  which  amounts  to 
upwards  of  l,000i. 

Ill  Land  Meteorology  of  the  BHtiah  Islands. — The  seven 
observatories  are  in  active  operation. 

The  publication  of  the  Quarterly  Weather  Beport  has  been 
carried  on  steadily,  and  the  last  pai't  of  the  volume  for  1869 
appeared  at  the  close  of  the  financial  year.  The  arrears  are  being 
steadily  worked  off 

Arrangements  have  been  made  for  the  production  of  the 
plates  by  copperplate  printing,  and  consequently  an  additional 
clerk  has  been  engaged  for  the  purpose  of  working  Wagner's 
pantagraph. 

The  cost  of  this  department  has  been  4,3752.  11^.  9cZ. 
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Office. — ^Tbe  expenses  of  management  in  salaries  and  wages 
have  been  l,19oZ.  7«.,  as  compared  with  1,562Z.  la,  3c?.  in  the 
previous  year.  This  reduction  is  due  to  the  resignation  of  Dr. 
Stewart  the  secretary,  and  the  consequent  transference  of  his 
work  to  Mr.  Scott  the  director. 

The  other  expenses  incident  on  the  office  for  rent,  furniture, 
poBta.ge,  &&,  have  amounted  to  7872.  11«.  10c2. 


PART  11. 

Descbiption  of  the  Pbocess  by  which  the  Tbaces  op  the 
Self-Registebing  Instbuments  abk  beduced  suitably  fob 
Publication. 

The  original  traces  made  during  five  days  by  the  various 
instruments^  at  each  of  the  seven  observatories,  if  placed  side 
by  side  on  a  screen,  would  occupy  an  area  of  at  least  12  feet  by 
4  feet.  The  whole  of  this  information  is  compressed,  witii 
perfect  clearness,  into  a  single  4to.  plate. 

The  difficulty  which  has  had  to  be  overcome,  lay  not  only  in 
the  bulk,  but  also  in  the  proportions  of  the  traces  varying  in 
different  dimensions.  On  the  one  hand  it  was  found  that  the 
horizontal  scale  might  be  considerably  compressed,  without  loss 
of  deamess,  when  the  somewhat  blurred  line  of  the  original 
trace  was  replaced  by  the  delicate  clear  line  of  a  copper  en- 
graving. On  the  other  hand,  it  was  found  that  the  vertical 
scales  did  not  admit  of  much  reduction  with  advantage,  and 
again  that  the  vertical  scales  of  each  separate  barogram  and  pair 
of  thermograms  required  small  corrections,  on  account  of  small 
differences  in  the  focal  lengths  of  the  lenses  attached  to  the 
instruments. 

In  order  to  bring  all  the  traces  to  a  uniform  and  convenient 
standard,  they  are  severally  reduced  by  Mr.  GaJton's  pantagraph 
(p.  30),  which  reduces  in  length  and  breadth,  independently.  By 
its  means  they  are  considerably  compressed,  and  their  vertical 
scales  are  rendered  uniform.  The  style  of  this  pantagraph  is  a 
steel  cutter,  which  scratches  the  reduced  copies  deeply  into  zinc 
plates.  A  single  zinc  plate  is  allotted  to  each  day  at  each 
station.  The  barogram  and  two  thermograms  are  cut  on  its 
obverse,  with  fiducial  marks  attached,  and  the  wind's  direction 
and  velocity  are  cut  on  its  reverse. 
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The  wind  yelocity  trace  is  divided  by  means  of  the  same 
pantagraph  into  honrly  sections,  starting  afresh  from  the  same 
base  line — ^a  plan  which  affords  a  more  nsefnl  and  intelligible 
representation  than  the  original  record.  The  merit  of  this  im- 
provement is  due  to  Mr.  De  La  Rue. 

In  respect  of  this  mode  of  representation  of  the  wind  records^ 
the  Committee  are  glad  to  be  able  to  say  that  it  has  received  the 
approval  of  Br.  Romney  Robinson,  who  is  admittedly  the  highest 
living  authority  on  all  anemometrical  questions,  and  whose 
instrument  has  been  adopted  at  the  observatories.  By  his  per- 
mission, they  reproduce  the  following  extract  from  a  letter 
lately  received  from  him. 

Armagh  Observatofy, 
4  May  1871. 

I  THINK  the  specimen  carves  which  you  have  sent  me  are  a  great 
improvement  on  the  former  ones.  They  are  heautlfiillj  distinct^  and  the 
scale  is  quite  safficient  to  convey  all  needful  information. 

The  Telocity  lines  in  particular  are  a  great  improvement. 

Notwithstanding  their  want  of  parallelism,  dieir  extremities  form  a 
sufficient  approximation  to  the  velocity  curve,  of  which  I  spoke  in  my 
last  letter  to  you,  to  make  an  exact  delineation  of  that  curve  unnecessary. 

(Signed)        T.  R.  Robinson,  DJD. 

In  addition,  the  rain&U  has  been  inserted  for  all  the  obser- 
vatories at  which  it  was  measured  at  that  time.  The  entiy  is 
made  at  9  a.m,,  and  refers  to  the  preceding  24  hours. 

The  accompanying  diagram  shows  the  exact  size  of  these  zinc 
plates,  and  contains  the  record  for  the  obsei-vatory  at  Falmouth^ 
for  the  storm  in  question. 


Obrene. 
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Beyerse. 

The  next  step  is  to  bring  five  of  these  zinc  plates  into  a  row 
with  their  fiducial  lines  carefully  adjusted,  and  to  reduce  them 
altogether  to  a  little  less  than  one  half  their  scale  by  a  panta* 
graph,  of  exceedingly  delicate  construction,  made  by  Wagner  of 
Berlin,  whidi  reduces  equally  in  both  dimensions,  and  contains 
numerous  adjusting  movements  of  the  tables  on  which  the  zinc 
squares  and  the  copper  plate  severally  lie.  Its  pointer  is  guided 
by  the  hand  along  each  of  the  lines  cut  in  the  zinc  plates,  as  in 
a  groove,  and  its  style  scratches,  with  a  diamond,  a  reduced  trace 
on  the  varnished  sur&ce  of  a  copper-plate,  which  is  afterwards 
bitten'in  with  add. 

By  this  pantagraph,  the  reduced  contents  of  both  sides  of  each 
zinc  plate  are  combined  in  a  single  square,  as  is  shown  in  the 
annexed  figure,  which  contains  the  reduction  of  the  previous 
diagram. 


The  accompanying  print  from  the  copper-plate^  Plate  L,  etched 
as  described,  measuring  lO'B  inches  by  4*85  inches,  contains  all 
that  was  referred  to^  in  the  first  paragraph,  in  a  very  compact 
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form^  with  a  clear  outline,  drawn  to  a  scale  which  is  perfectly 
uniform  and  capable  of  almost  as  accurate  measurement  as  the 
larger  original  traces,  whose  outline  is  seldom  perfectly  sharp. 
The  plate  contains  even  more  than  the  original  traces,  because 
the  vapour  tension,  as  calculated  for  each  hour,  has  been 
inserted. 

A  few  words  explanatory  of  the  records  of  wind  contained  on 
Plate  I.  may  not  be  undesirable;  they  have  been  taken  from 
the  Quarterly  Weather  Report  for  1870. 

"  The  subjoined  Table  and  Plate  I.  prove  that  the  gale  was 
not  felt  in  the  north  of  Ireland,  or  in  Scotland  ;  in  fact,  at  those 
observatories  nothing  but  a  moderate  easterly  breeze  was  felt ; 
nor  did  it  affect  the  Norwegian  stations,  where,  as  well  as  in 
Russia,  the  wind  was  moderate  from  S.E.  and  E.  It,  however, 
swept  along  the  south  coast  of  the  North  Sea,  and  reached 
Hamburg  in  the  afternoon,  lasting  at  that  station  for  24  hours, 
and  averaging  more  than  50  miles  an  hour  during  the  night  of 
the  8th  and  9tL 

'^  On  our  own  coasts  the  gale  was  fortunately  of  short  duration, 
ceasing  at  Valencia  at  8  a.m.  on  the  8th.  Its  violence  was  very 
considerable  while  it  lasted,  the  hourly  velocity  at  Valencia  and 
Falmouth  exceeding  60  miles,  and  at  Kew  reaching  50,  a  figure 
which  it  had  never  once  attained  during  the  whole  of  the  year 
1869.  The  storm  was  accompanied  by  heavy  rain  at  the  Irish 
stations,  and  at  Liverpool  a  thunderstorm  was  reported  at  3  a.m. 
on  the  8th." 


of  the  Eoyal  Society  for  1870. 


29 


I      I      I      I      I      I 


•X^popA 


S 


QQ 


QQ 


QQ' 

QQ 


iS   i 


it 

QO 


=1 


* 


GQ 
QQ 


II 


unoH  10  -on  pnox 


*l 


I 


;« 
^ 
^ 


^ 


^ 


«d 


s 


6 

00 


s 


i     i 


9 

00 

00 


unoHni 


•PAW»H 


per 


QQ 


QQ 


OQ 


OQ 
QQ 


it 


51 


It 


"oo 


S^ 


I 


o3 


SB 


OQ 
QQ 


QQ 


g 


I 


i* 


1 


^3- 
-2 


I  I 


S 


f 


£ 


QQ 


W   QM 


I 


30 


Report  Of  the  Meteorological  CoTrrniUtee 


Vapour  Tension  Machine, 

An  instrument  has  been  invented  by  Mr.  Qalton,  and  con«- 
structed  by  Messrs.  Beck,  which  renders  it  possible  to  deduce  the 
trace  of  vapour  tension  from  the  thermometrical  lines  scratched 
on  zinc  in  the  method  described  at  p.  25.  Five  of  these  latter 
zinc  templates  are  placed  in  a  row,  and  the  curve  of  vapour 
tension  obtained  from  them  is  reproduced  on  a  single  long  zinc 
template.  The  instrument  is  expected  to  be  in  complete  working 
order  by  the  end  of  July. 

The  accompanying  curves  of  vapour  tension  (Plate  II.)  were 
reduced  by  Wagner's  pantagraph  in  the  usual  way  from  traces 
mechanically  made  by  the  new  instrument. 

They  were  made  by  the  temporary  establishment  of  a  mechani- 
cal connection  between  two  of  it«  independent  movements,  for 
the  purpose  of  ascertaining  the  degree  of  precision  with  which 
the  instrument  will  do  its  appointed  work. 

The  subjoined  table  gives  a  series  of  measurements  made  from 
the  zinc  templates,  ranged  side  by  side  with  the  correspond* 
ing  numbers  taken  from  Glaisher's  Hygrometrical  Tables,  5th 
edition: — 


! 


9$ 


80 


79 


4 
10 
16 

ao 

0 

4 

IS 

18 

0 

8 

6 

10 

14 

0 

S 

4 


1-400 
1-146 


•470 
1-020 
•820 
•615 
•860 
•782 
•660 
•506 
•800 
•800 
•616 
•466 
•880 


1^4n 
1-161 
-888 
-606 
-478 
1-028 
'820 
•618 
-867 
•788 
-661 
'606 


-618 
•468 
•896 


-•on 

-•006 
-•008 
-006 
-•008 
•008 
•000 
+  -002 
+  -00S 
-•001 
-•001 
-•008 
-•002 
-•003 
-•008 
+  •002 
•005 


60 
50 


86 
80 
25 
20 


8 

10 

0 

8 

4 
6 
8 
0 
8 
4 
0 

a 

0 

2 
0 

a 

0 
2 


•897 
•266 
•865 
•816 
-268 
•280 
•198 
-248 
•210 
•170 
•808 
•165 
•170 
•120 
•188 
•060 
•110 


•269 
•861 
•809 
•265 
•286 
•191 
•847 
•807 
•178 
•80« 
•164 
•167 
•116 
•186 
•074 
•106 
•061 


-•008 
-•008 
—006 
+  •006 
—008 
+  •004 
+  •008 
+  001 
+  •006 
-•008 
-•001 
+  •001 
+  •008 
+  •604 
+  •008 
+  •006 
+  '008 
+  •009 


The  mean  error  of  35  readings  is  accordingly  -003  in.,  and  the 
extreme  error  is  —  'Oil  at  the  extreme  limit  of  the  scale. 

The  accuracy  attainable  by  the  machine  is  therefore  fully  equal 
to  that  of  any  of  the  graphical  representations  issued  under  the 
authority  of  the  Committee. 

A  description  of  the  instrument  must  be  reserved  for  a  future 
Report. 
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round  C  as  a  centre ;  it  is  connected  with  P  by  the  link  A  a, 
'and  with  Q  by  B  b,  and  the  conditions  of  adjustment  are,  that 
when  CAB  lies  perpendicularly  across  the  tramways,  then  both 
A  a  and  B  b  shall  lie  pai*allel  to  them,  and  also  that  the  ratio  of 
Aa  to  B  b  shall  be  the  same  as  that  of  C  A  to  C  B ;  £rom  which 
it  follows,  as  can  easily  be  shown,  that  C,  a,  and  b  are  always 
situated  in  a  straight  line.  To  effect  these  adjustments,  the 
position  of  C  in  the  bar  CAB  (produced)  admits  of  being 
shifted,  just  as  the  centre  of  a  pair  of  proportional  compasses 
admits  of  being  shifted,  and  the  same  is  the  case  as  respects  the 
position  of  a  on  the  link  A  a  (produced).  The  diagrams  (3)  and 
(4)  show  the  bar  and  the  link  (produced)  as  they  actually  exist  in 


the  machine,  when  it  is  placed  in  precisely  the  same  position  as  in 
Figs.  (1)  and  (2).  The  positions  of  C  and  the  other  centres  are 
indicated  in  (3)  and  (4)  by  dots,  the  darkly  shaded  line  is  a  slot 
in  the  iron  frame  of  the  machine,  in  which  the  sliding  centre 
travels,  when  the  adjustments  are  altered. 

For  reversed  reduction,  the  position  of  C  must  lie  between  A 
and  B,  and  the  links  A  a,  B  b,  must  be  on  opposite  sides  of 
A  C  B,  as  in  Figs.  (5)  (6) ;  the  proportions  of  A  a  to  Bb,  and  the 


parallelism  of  A  a  and  B  b  being  attended  to  in  just  the  same 
way  as  before.  In  this  case,  just  as  in  that  of  direct  reduction^ 
the  points  a^  C,  and  b,  will  lie  in  a  straight  line. 


Ji^.^ 


T^.<9 


Figs.  (7)  and  (8)  show  the  bar  and  link  (produced),  as  they 
appear  when  the  machine  is  in  the  position  indicated  by  Figs. 
(6)  and  (6). 

To  effect  a  change  in  the  adjustments,  the  machinery  is  brought 
into  the  position  shown  in  Fig.  9,  where  A  C  B  is  perpendicidar 
and  A  a  and  B  b  are  both  parallel  to  the  tramways,  and  it  is 
secured  in  that  position  to  the  iron   table  by  pegs  G,  thmsi 
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through  A  C  B  and  A  a.  Then  the  clamps  that  hold  the  sliding 
centres  firmly  in  their  places  are  released ;  the  winches  W  V 
are  turned,  that  screw  the  sliding  centres  to  their  new  positions 
(as  indicated  by  graduations  at  the  side) ;  these  are  again  clamped, 
and,  lastly,  the  pegs  are  taken  out.  The  principle  on  which  the 
graduations  are  made,  was  fully  explained  in  the  Annual  Report 


of  last  year,  already  referred  to.  The  result  is  as  follows : 
AB  is  divided  into  120  parts  (being  a  convenient  number  of  gra- 
duations, and  one  that  is  divisible  in  many  ways)  ;  the  graduations 
are  numbered  from  A  to  B,  and  the  word  '*  reverse  "  is  engraved 
by  them.  The  same  scale  is  continued  on  the  other  side  of  A, 
where  it  is  separately  numbered,  beginning  also  from  A,  and  the 
word  **  direct "  is  engraved  by  them.  Then  in  order  to  reduce  in 
**  reverse,"  so  that  the  scale  of  the  reduction  shall  be  that  of  the 
original,  as  1  to  c,  set  C  at  the  graduation  on  the  ''reverse  "  side 

corresponding  to  ^^  ;  if  direct  reduction  be  wanted,  set  on  the 

*'  direct  **  side  at  ^^-j.     Thus,   suppose  the  reduction  was  to  be 

one-fourth  of  the  original,  then  for  "direct  ^'  the  required  number 
on  the  scale  of  graduations  would  be  40,  and  for  "  reverse  "  24. 
The  graduations  on  A  a  are  determined  graphically  by  the 
instrument  maker,  who  sets  C  at  each  successive  graduation, 
and  laying  a  ruler  through  A  a  from  C  to  b,  graduates  A  a  at 
its  successive  intersections  with  the  line  b  C,  and  numbers  the 
graduations  on  A  a  to  correspond  with  those  of  A  B  and  A  B 
produced,  and  the  words  "  direct "  and  "  reverse "  are  engraved 
in  the  appropriate  places. 

S773S.  o 
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The  minor  details  connected  with  this  part  of  the  machinery 
are  as  follows : — The  handles  H  are  used  for  clamping  purposes ; 
they  are  the  long  arms  of  levers,  which,  when  pushed  perpendi- 
cularly to  the  limb,  squeeze  powerfully  by  means  of  the  bluntly 
curved  heads  of  their  short  arm&  The  shaded  square  on  P  is 
the  zinc  plate,  on  which  the  reduction  is  made  ;  this  is  clamped 
by  two  handles  on  to  a  brass  slide,  which  is  slid  into  grooves  in 
P,  and  there  clamped  &st  by  the  screw,  whose  head  is  seen  in 
Fig.  9.  The  six  miUed  heads  on  Q  are  screws  with  projectiug 
flanges,  to  nip  and  hold  firmly  a  long  deal  board,  to  which  tho 
photograph  has  been  securely  pinned. 

As  regards  the  upper  stage.  Fig.  10,  which  carries  the  pointer 
My  and  the  style  or  drill  N,  it  consists  of  two  brass  bars  sliding 
in  solid  iron  cheeks  ;  the 
bars  are  connected  toge- 
ther by  links  on  precisely 
the  same  principle  as 
those  already  described. 
The  link  work  is  neces- 
sarily hidden  in  Fig.  10, 
but  the  position  of  the 
sliding  centres  is  easily 
to  be  guessed ;  the  link 
work  is  better  seen  in 
the  perspective  view, 
Fig.  11.  The  three  pegs 
to  fix  this  part  of  the 
instrument,  when  ad- 
justing, are  shown  at  G. 
In  connection  with  the 
framework  which  carries 
the  pointer  R,  there  are 
several  matters  of  detail^ 
as  follows.  A  second 
pointer  will  be  observed 
outside  the  arm ;  and  it 

will  be  seen  that  the  line  connecting  the  two  pointers  is  always 
parallel  to  the  tramways;  the  use  of  the  two  pointers  is  to 
enable  the  operator  to  set  the  board  to  which  the  photograph  is 
pinned  in  such  a  way,  before  it  is  clamped  to  Q,  that  the  fiducial 
line  of  the  photograph  shall  be  truly  parallel  to  the  tramways. 
For,  if  when  one  point  of  the  line  is  brought  under  M,  and 
another  point  is  brought  under  the  second  pointer,  and  the 
board  be  clamped  in  that  position,  the  required  object  is  attained. 
The  firamework  that  carries  the  pointers  can  be  moved  at  will 
along  the  arm  on  which  it  is  set  by  turning  a  milled  head« 
the  fine  connecting  the  two  pointers  always  remaining  parallel 
to  the  tramways.  Also  the  pointer  itself  can  be  screwed 
out  and  in  laterally,  without  of  course^  affecting  the  paral- 
lelism in  question.  These  movements  are  necessary  to  enable 
the  operator  to  get  the   pointer  without   difficulty  upon  the 
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beginning  of  the   photographic  trace,  at  the  time  when  the 
style  is  at  the  edge  of  the  zinc  plate.    Below  M,  a  lens  with  a 


jointed  arm,  movable  in  all  directions,  is  attached,  to  help  the 
operator  to  follow  the  trace  more  closely.    A  handle  wUl  be 

c  2 
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observed  at  E,  lying  across  the  bar,  with  which  a  rod  is  con- 
nected that  runs  alongside  the  bar,  up  to  the  style  (or  drill)  ;  by 
turning  the  handle  to  the  right,  the  style  is  lowered.  There  is  a 
regulating  screw  to  the  style,  best  seen  in  the  perspective  view  of 
the  instrument,  which  enables  the  operator  to  control  the  depth 
of  the  scratch  made  by  it. 

The  style  is,  in  fact,  a  driU,  and  can  be  used  as  a  drill  if  it  be 
connected  by  a  band  with  a  wheel  turned  by  a  treadle.  The 
original  intention  was,  to  cut  a  deep  groove  in  the  zinc,  and  the 
drill  afforded  the  most  promising  means  of  effecting  this.  But 
experience  shows  that  a  very  slight  scratch,  such  as  a  common 
graver  can  make,  is  amply  si:dBcient  for  what  is  wanted,  and  the 
drill  is  noW' never  used  as  such. 

The  perspective  view,  Fig.  11,  gives  a  good  idea  of  the  machine 
in  its  complete  form. 

Francis  Galton. 
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APPENDIX  I. 

Mbtbobolooioai.  Officb  Beybitdb  and  Ezfenditubs  Accottnt 

for  the  year  ended  the  Slst  March  1871. 


EXPBHDITUBB. 

c 

>. 

To  Parliamentary  Vote  -  jSIO^OOO    0 

0 

Officb: 

„  Balance    from    year 

By  Salary  of  Director 

£800 

0 

0 

186d-70   - 

1,486  14 

1 

Two  Clerks  - 

230 

6 

6 

„M.C.  Ste.  Claire  De- 

„  Office-keeper  and  Mes- 

Tille 

3  10 

0 

senger 

165 

0 

6 

„  J.  W.  Jarrett 
„  Qt,  Dombuaeh 

4  10 
10     0 

0 
0 

£1,195 

7 

Q 

y,  ILLee&Sona 

2  10 

0 

„  Rent  of  Office - 

443 

12 

9 

„  W.  W.  BnndeU 

8     0 

0 

,,  Fael  and  Gas   - 

29 

19 

4 

„  J.  W.  Moore 

8. 10 

0 

,y  Fnmitnre  and  Fittings - 

96 

16 

10 

,,  Gqitain  D.  Qr^      - 
„  Agent    for    Ocown 
ColonieB   - 

1     1 

11 

„  Postage 

92 

14 

2 

„  Printing,  &c.    - 

28 

3 

6 

18  18 

0 

„  Attendance,    Cleaning, 

„  Sale  of  old   Signal 

and     other     Contin- 

gear         -           - 

0     1 

0 

gencies 

96 

5 

3 

„  Interest   on  deposit 
ftooonnt 

787 

11 

10 

58     9 

10 

JjAXD  MSTEOBOLOaT  : 

By  Expenses   at  Obserra- 

tories            -            -J 

2,613  17 

3 

„  New  Instruments  for  do. 

978  17 

3 

„  Computations  - 

782 

17 

3 

4,875 

11 

9 

„  Telegraphy      - 

850 

19 

2 

„  Inspections    and   other 
Expenses 

160 

19 

8 

„  Computations  - 

382 

1 

6 

£11,587     4  10 


1,394    0    4 


Ocean  Mbtboboloot  : 
By  Marine  Superintendent    400    0    0 
„  Supply  and  Betum  of 
Instruments  : 

Admiralty  -  -     103    4    6 

Mercantile  Marine  -    648    5    2 
„  Computations  and  Care 

of  Instruments  -    856     7     0 


Cash  in  hand 


42  17     2 
0    0 


2,007  16     8 
9,760     7     7 


Observatory  -      50 

Bank       of      England 

account        -  -    559  13  10 

,  London  and  Westmin- 
ster Bank     -  -1,174    6    3 


1,826  17    9 


£11,587 


4  10 


£zamiiied  and  compared  with  the  vouchers  and  found  correct. 
8  May  1871. 
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APPENDIX  n. 

List  of  Captains  (and  Officers)  who  have  received  from  the  Committee 
a  Cop7  of  the  Admiralty  Pilot  Charts,  to  Slst  March  1871  (see 
Beport,  p.  8).  The  figm*es  opposite  to  each  show  the  number  of 
Special  Letters  of  Thanks  written  to  each  Observer  in  acknow- 
ledgment of  ''Excellent"  Registers  subsequently  returned  to  the 
Office. 


Letters 

Captain's  Name. 

of 
Thanks. 

Ship. 

Almond,  Thomaa  Michael 

. 

_ 

"  Decapolis." 

Angd,  John  Fry 

- 

— 

"Twilight." 

Banner,  Frederick  William 

- 

— 

"Lady  of  the  Lake." 

Blake,  Edwin  John 

- 

-. 

«  Gilbert  Thompson." 

Bonchette,  Francis  Baines 

. 

_ 

S.S.  "European." 

Brooka,  Samuel  - 

• 

1 

S.S.«aty  of  Brooklyn." 

Brown,  Robert    - 

- 

I 

S.S.  "Moravian." 

Brace,  John 

w 

— 

"City  of  Adelaide." 

^Bytheaea,  John  (V.  C.)    - 

. 

2 

H.M.S.  "PhcBbe." 

Capper,  Edward  Hall 

- 

— 

"Palm  Tree." 

Gannthera,  Forrest  Priest 

- 

1 

"  Mmero." 

Davidson,  Charles 

. 

_ 

"Perseverance." 

Donkin,  Thomas,  B^.B.- 

. 

... 

"Inverness." 

Finlay,  James      - 

- 

— 

"Duncairn." 

Fry,  Alfred 

- 

1 

"Foam." 

Gray,  David 

- 

— 

S.8."  Eclipse." 

Gray,  John 

- 

.^ 

S.S.«Mazinthien." 

fGreenwood,  William 

. 

.1. 

S.S."  Scotia." 

Hassell,  Thomas  Edward 

- 

— 

"  Mervyn." 
S.S.  "Ptolemy." 

Hayes,  James 

- 

2 

Heggnm,  Edward  Carl  V. 

. 

.. 

"  Cxar." 

Henderson,  Henry 

. 

2 

"Hope." 

tHodding,  Samuel  White  - 

- 

2 

« Indos," 

•Hopkins,  John  0.  (R.N.) 

- 

1 

H.M.S."  Liverpool." 

Hunter,  David     - 

- 

1 

S.S.  "  Alpha"  and  SJ3.  "  Delta." 

Jones,  Arthur  Arundel    - 

- 

1 

"  Victoria  Nyanza." 
S.S."  Blue  Cross." 

Kennedy,  James  Branch,  R.N.R.  - 
Lecky,  Squire  Thornton  Stratford, 

— 

8 

S.S.  "  Uruguay  "  and  S.S.  «  Halley." 

Leportier,  Theodore 

. 

_ 

"Kate." 

MackeUar,  D.  E.  - 

- 

— 

Observations  at  Rapa  Island. 

Martyn,  John  Artis 

- 

3 

S.S.  "  Siberia  "  and  S.S. "  Samaria." 

♦Mayne,  Richaixl  C,  R.K,  C.B. 

- 

1 

H.M.S.  "Hassan." 

Morton,  John  D'Aroy      - 

. 



"Henry  Bath." 

Mossop,  Clement 

. 

.» 

"  Candahar." 

Murphy,  Michael 

_ 



S.S.«Tariia." 

*f  Faterson,  James  Forrest  - 
*Petch,  John  A.  R.,Nav.  lieut,  B 

- 

1 

S.S.  "Moravian." 

LN. 

2 

H.MS."PhoBbe." 

Fetrie,  Peter  Conrad 

. 

1 

S.S."  Patagonia." 

Potts,  Thomas  Crosbie    - 

. 

1 

"  Tenasserim." 

Rawle,  Charles,  R.NJL    - 

. 



"Star  of  the  North." 

Raymond,  Charles  Tenzer 

- 

1 

"British    India"    and    << British 
Consul." 

Reid,  Carson  WUUam      - 

- 

— 

"  Lord  Strathnairn." 

^  Pilot  oharts  not  presented. 


I  Seeond  Offlear. 


t  Chief  OffloK.. 
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Letters 

Captftin'sName. 

of 
Thanks. 

Ship. 

•  Scott,  Feigufl       -            -            . 

_ 

S.S.  **  Hotspur." 

'  Scott,  George  Alexander  Brown  - 

— 

S.S.  "  N^storian." 

♦Sharp,  WUliam  H.,  Staff  Com.,  B.N. 

— 

H.M.S."  Liverpool.'' 

♦Shortland,  P.  F.,  R.N.      - 

1 

H.M.S.  *«  Hydra." 

Simpson,  Alexander 



"Traveller." 

SmUh,  David,  F.R.A.S.   - 

— 

"Wiltshire.*' 

Smith,  William  Henry,  RJIJ.R.    - 

1 

S.S.  "Hibernian"  and  S.S.  "P^ii- 

Stanhope,  John    « 

1. 

vian. 
"Decision." 

Symington,  William 

— 

"  Northfleet "  and  "  Flying  Venui." 

fStephen,  John  George      - 

— 

S.S.«Morayian." 

♦Tandy,  Dashwood  G.,  Lieut.,  R.N. 

1 

H.M.S."  Nassau," 

Tncker,  John  Worth 



"JohnTemperley." 

Watson,  William 

I 

8.S."  Palmyra." 

Wherland,  Frederick,  R.N.R. 

1 

"  Galatea." 

Wight,  Henry  Potts 

2 

"  Gosforth." 

Williams,  James  Agnew  - 

... 

S.S."  Wisconsin." 

Wylie,  James      - 

"~ 

S.S."  Austrian." 

In  addition  the  Committee  have  presented  barometers  to  two  gentlemen  who  have  foimerlj 
kept  refisters  for  the  office,  bnt  have  now  retired  from  the  sea.  viz.,  to  Capt.  A.  D.  Wood  in  1867, 
aud  to  OH»t.  Isaac  Gales  in  1870.    A  set  of  instruments  was  also  presented  to  Capt.  Alfiwd  Fry 


*  Pilot  Charts  not  presented. 


t  Chief  Officer. 
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APPENDIX  IV. 

Inbtrtihents  supplied,  &c  to  the  Bojal  Navy. 


PerAoeonnt 

meters. 

Ane- 
roids. 

Hydro- 

Ordl- 
nary. 

Max. 

Iffin. 

meters. 

Jannarr  iBt,  1870,  afloat 
Iflnied  m  1870  ' 

170 
52 

379 
79 

806 
266 

7 
27 

14 
27 

143 
36 

Betoned  in  1870 

222 

47 

458 
92 

1,072 
245 

34 
22 

41 
18 

179 
48 

January  iBt,  1871,  afloat 

175 

366 

827 

12 

28 

131 

Ikstbumekts  supplied,  &c.  for  nse  at  Naval  Stations. 


Jannary  Ist,  1870,  in  use        - 
Is8Qedml870 

53 

4 

61 
6 

97 
6 

18 

19 

1 

15 
16 

Betarnedinl870 

57 
5 

67 
10 

103 
24 

18 
8 

20 
6 

31 

4 

Jannary  1st,  1871,  in  nse 

52 

57 

79 

10 

14 

27 

Disposition  of  Admiralty  Instruments  on  January  Ist,  1871. 


Afloat  in  Royal  Navy - 

175 

366 

763 

12 

23 

131 

„       merchant  ships 

— 

— 

— 

— 

— 

53 

In  nse  at  stations        .           .           - 

52 

57 

79 

10 

14 

27 

In  store,  at  M.O.         ... 

140 

95 

158 

33 

28 

91 

„         Chatham  -           -            - 

2 

5 

18 

2 

2 

17 

„         Sheemess- 

10 

12 

13 

3 

1 

10 

„         Portsmouth 

8 

14 

2U 

7 

25 

„         Devonport 

5 

15 

30 

7 

24 

„         Qneenstown* 

1 

4 

6 

2 

8 

„         Gibraltar  - 

3 

4 

— 

— 

— 

4 

Malta        . 

6 

10 

40 

2 

28 

„         Halifiut     - 

4 

6 

16 

4 

4 

„         Bermnda  ... 

6 

6 

15 

1 

16 

„         .Tamaica    ... 

6 

7 

29 

4 

8 

Ascenslont 

1 

4 

7 

— 

— 

— 

„         Cape  of  Good  Hope 

5 

8 

6 

— 

— . 

16 

HongKongJ 

11 

81 

57 

— 

— 

24 

Valparaiso^ 

4 

1 

23 

2 

2 

16 

Total,  per  account    - 

439 

645 

1,280 

88 

97 

502 

Lost  or  destroyed  during  1870 

4 

2 

138 

16 

10 

20 

Transferred  to  B.  T.  account 

40 

12 

^■~ 

14 

10 

""" 

•  No  return  has  been  made  since  1st  January  1870. 
t  No  return  has  been  made  since  20th  October  1868. 
i  No  return  has  been  made  since  Ist  January  1869. 
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APPENDIX  V. 
Ikstbttmentb  Bopplied,  &c.  to  the  Mercantile  Marine. 


Buo- 
meten. 

Oom- 
paasea. 

ThennomflterB. 

Hrdio- 

FbrAooooBt.* 

Oidixiary. 

Haz. 

Hin. 

meters. 

January  Ist,  1870,  afloat - 
lasaed  in  1870     - 

69 
118 

8 
2 

430 
636 

— 

— 

283 
393 

Betomed  in  1870 

187 
63 

10 

4 

1,066 
334 

— 

— 

676 
212 

January  lat,  1871,  afloat - 

124 

6 

732 

— 

— 

464 

Instbuments  in  use  at  Stations,  viz.,  Telegraph  Offices,  Lighthouses, 
Observatories,  Navigation  Schools,  &c. 


Janoarv  Igt,  1870,  in  nae 
Issued  m  1870     - 

94 
11 

5 

224 

24 

35 
6 

36 
6 

58 
2 

Returned  in  1870 

105 
14 

5 
2 

248 
67 

41 

4 

42 

4 

60 
17 

January  1st,  1871,  in  use 

91 

3 

191 

37 

38 

43 

DiBPOSiTiON  of  Board  of  Ti*ade  Instruments. 


In  merchant  ships 

123 

6 

732 

_ 

411 

In  naval  ships     - 

— 

— 

64 

— 

— 

— 

In  use  at  stations 

91 

3 

191 

87 

38 

43 

In  store  at  M.O.  - 

52 

40 

179 

24 

17 

158 

„  Liverpool          „ 

2 

2 

7 

— 

— 

8 

5 

9 

24 

— 

— 

17 

„  Aberdeen          „ 

5 

— 

35 

— 

-» 

20 

„  Glasgow           „ 

9 

— 

42 

— 

— 

7 

Total,  1st  Jan.  1871  - 

287 

60 

1,274 

61 

55 

664 

Lost,  &c.  during  1870 

4 

— 

156 

1 

1 

56 

of  the  Boyal  Society  for  1870. 
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APPENDIX  VI. 

List  of  Stations  reporting  Meteorological  Observations  by  Telegraph 
to  the  (Mice,  with  the  Observers. 


Thnno   - 

J.  Trotter 

Wick      -       . 

. 

J.  Sandiflon     > 

. 

. 

- 

Postmaster. 

Kaim     - 

- 

W.  D.  Penny  - 

. 

• 

- 

Schoohnaster. 

Aberdeen 

. 

J.  Gibson 

. 

- 

- 

Telegraph  Superintendent. 

Leitli     . 

. 

T.  Bolton 

• 

- 

- 

Telegraph  Clerk. 

Shields  .        - 

w 

J.  Irvine 

- 

- 

Do. 

Scarborough  - 

. 

F.  Shaw 

- 

- 

- 

Do. 

faimonth 

. 

T.  Robinson   - 

. 

. 

. 

Ardrossan       •    ' 

. 

W.  McNeil     - 

. 

- 

- 

Telegraph  Clerk. 

Greencastle     - 

. 

J.McGladery- 

- 

- 

. 

Do. 

Holyhead 

- 

T.  Slater 

- 

. 

. 

Do. 

LiTcrpool 

- 

S.  Jones 

- 

- 

- 

Do. 

Valencia 

- 

E.  O'SuUivan 

. 

. 

- 

Do. 

Roche's  Point - 

. 

W.  Kennedy  - 

. 

• 

. 

Do. 

Pembroke 

. 

J.  C.  Walker  - 

. 

. 

. 

Do. 

Scilly     - 

. 

W.  Thomas    - 

. 

. 

. 

Pensance* 

. 

J.  G.  Uren      - 

. 

. 

- 

Postmaster. 

Plymouth 

. 

J.  Merrifield,  F.R.A.S. 

- 

- 

Teacher  of  Navigation. 

Portsmouth     - 

. 

J.  Hoar    -      - 

- 

- 

- 

Dover    - 

. 

J.  Costello      - 

. 

. 

. 

Telegraph  Clerk. 

- 

Clerks  in  Meteorological  OfBce 

Heart's  Content 

" 

J.  Weedon      - 

" 

" 

" 

Telegraph  Superintendent. 

•  IMaoontinned  after  Ist  April  1871. 


t  Reports  not  sent  by  telegraph. 


APPENDIX  VK. 

List  of  Persons,  Places,  &c.  to  which  the  Daily  Weather  Import  is 

supplied. 

Newspapers : 

Daily  News. 

Echo. 

Express. 

Globe. 

Lloyd's  Shipping  List* 

Observer. 

Pall  Mall  Gazette. 

Shipping  and  Mercantile  Gazette. 

Standard  (Morning  and  Evening). 

Times  (1st  and  2nd  editions). 

For  JExhibition  at  following  Seaports: 

Banff.  Hayle. 

Belfast.  Hull. 

Blackpool.  Newquay. 

Buckie.  Port  Dinorwic. 

Carnarvon.  Porthcawl. 

Cromer.  St.  Ann's  Head*. 

CuUen.  Silloth. 

Exeter  (2  copies).  Teignmouth. 

Falmouth.  Yentnor. 
Great  Grimsby. 
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SoeietieSy  S^c. : 

Association  of  Underwriters,  Liverpool. 

Do.  Lloyd's. 

Calcutta,  Meteorological  Committee. 
Patent  Office,  London. 
Press  Association. 
Renter's  Telegram  Company. 
Royal  Society. 
Scottish  Meteorological  Society. 

Individual  ObserverSy  in  co^perationy  SfC.  : 

Barnes,  R.  H.,  Kensington. 
♦Dymond,  W.  P.,  Falmouth. 

Griffith,  Rev.  C,  Strathfield  Targiss. 

Hoskins,  Dr.  S.  E.,  Guernsey. 

Malleson,  Rev.  F.,  Broughton-in-Fumess. 

Mansell,  J.  C,  Longthoms. 

Moore,  Dr.  J.  W.,  Dublin. 

Richards,  W.  H.,  Penzance. 
•Smith,  Rev.  F.,  Moville. 

Sutherland,  A.,  Carrickfergus. 

Tennent,  R.,  Edinburgh. 
•Whitehouse,  W.,  Hampstead. 

Foreign  Places: 

Christiania,  Meteorological  Institute. 

Constantinople,  LnperuJ  Meteorological  Observatory. 

Emden,  Dr.  PresteL 

Florence,  Ministry  of  Agriculture. 

Hamburg,  North  German  Ocean  Observatory. 

Lisbon,  Observatory. 

Paris,  Meteorological  Observatory,  Montsouris. 

„      Meteorological  Society. 

„      Ministry  of  Marine. 

„      Nation^  Observatory. 
St.  Petersburg,  Central  Physical  Observatory. 
IJpsala,  University  Observatory. 
Utrecht,  Royal  Meteorological  Institute. 
Vienna,  Imperial  Observatory. 
Washington,  Smithsonian  Institution. 

„  United  States  Naval  Observatory. 

„  War  Office. 

„         •Chief  Signal  Office. 

*  Added  since  Slst  December  1S70. 


APPENDIX  Vni. 

Telegraphic  Weather  Intelligence. 

The  following  stations,  having  been  approved  by  the  Board  of  Trade, 
are  supplied  with  telegraphic  information  of  storms  free  of  expense, 
and  "  drum  "  signals  have  been  furnished  to  most  of  them,  all  further 
expenses  attendant  on  the  maintenance  and  repair  of  the  apparatus 
being  borne  locally.     The  stations  are  situated,  74  in  England  and 
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Wales,  32  in  Scotland,  12  in  Ireland,  3  in  the  Isle  of  Man,  and  2  in 
Jersey. 


NORTH. 


*KirkvaU. 

Inyemefls. 

Nainu 

Burghead. 

LoflnemoutlL 

Backie.  « 

Portsoy. 

Banff 

I'mserbiirgh. 

Peterhead. 

Aberdeen. 

Stonehaven. 

Montrose. 

Brooghty  Ferry. 

Dundee. 
*St.  Andrews. 
*Bamtishind. 

Anstruiher. 
*St  Monance. 

Alloa. 

Grangemonth. 
*Bo'ne88. 

Granton. 

Loth. 

Fisherrov. 

Donbar. 

Eyemouth. 


Glasgow. 
Greenock. 
Campbelton. 
Guran. 
^Rothesay. 


WEST. 


*Ca8tletown"| 
^Ramsey       I  Man. 

Douglas.    J 
*Silloth 

Maryport 

Workington. 

Whitehaven. 

Barrow. 

Morecambe. 

Fleetwood. 

Blackpool. 

Lytham. 

Rnncom. 

Soathport 

liverpool. 

Qaeensferry. 

Hawarden. 

Mostyn. 

Holyhead. 

Port  Penrhyn. 

Carnarvon. 

Aberystwith. 

Milford. 

Pembrey. 

Uanelly. 
♦Swansea. 

Briton  Feny. 

PorthcawL 

Penarth. 

Cardiff. 

Newport 

Weston-super- 
Mare. 

Bnmham. 

Ilfhuiombe. 

Barnstaple. 

Fremington. 

Instow. 

Newquay. 
*Port  Isaac. 

Hayle. 

Pendennis. 

Penzance. 

Falmouth. 


Bel&st 

Howth. 

Kingstown. 
*New  Ross. 

Dnngarvan. 

Toughal. 

Queenstown. 

Cork. 

Passage. 

Tralee. 
♦Limerick. 

Galway. 


SOUTH. 


I  Jersey. 


Plymouth. 
Teignmouth. 
Exeter. 
Exmouth. 
St  Heller 
Gk)rey 
♦Poole. 
Cowes. 
Ventnor. 
Portsmouth. 
Littlehampton. 
Brighton. 
Hastings. 
Rye. 


FRANCE. 


EAST. 


Tynemouth. 
S.  Shields. 
Sunderland. 
Middlesborough. 
Redcar. 
Whitby, 
FUey. 

Withemsea. 
Hull. 
Goole. 
Grimsby. 
Boston. 
Lynn. 
Cromer. 
Yarmouth. 
♦Southwold. 
Ipswich. 
Harwich. 
Chatham. 
Sheemcss. 
Faversham. 
Dover. 


HOLLAND. 
HAMBURG. 
NORWAY. 


♦  The  stations  marked  with  an  asterisk  have  been  added  since  8Ut  December  1870. 
17788.  I> 
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APPENDIX  IX. 
List  of  Places  supplied  with  Fishsbt  Babometsbb. 


Those  supplied  during  the  years  1867-70  are  distinguished  by  an  asterisk. 


Shetland  Isles. — Sandsair,  Lerwick. 

Orkney  Isles. — ^Burray. 

Scotland^  east  coast. — Stroma,  Staxigoe,  Sarclet,  Lybster,  Portma- 
homack,  Cromarty,  Avoch,  Nairn,  Burghead,  Portessie,  Port  Enockie, 
Portsoy,*  Whitehills,  Gardenstown,  Rosehearty,  Pitullie,  Findon, 
Portlethen,  Arbroath,  Broughty  Ferry,  St.  Andrews,  Crail,  Cellardyke, 
St.  Monance,*  Burntisland,  Newhaven. 

England^  east  coast — ^Berwick,  Beadnell,  North  Shields,  South 
Shields,  West  Hartlepool,  Staithes,  Scarborough,  Filey,  Flamborough, 
Bridlington  Quay,  Withei-nsea,  Hull,  Lynn,  Wells,  Grorleston,  Harwich,* 
BrightUngsea,*  Wivenhoe,*  Margate,  Deal,  Kingsdown,  Dover. 

Englandy  south  coast — Bognor,*  Portsea,  St.  Helens  and  Yentnor* 
(Isle  of  Wight),  Gorey  (Jersey),  Poole,  Weymouth,  Portland,  Bndleigh- 
balterton,  Cawsand,  Mevagissey,  Gorranhaven,  Truro,  Devoran,  Penrhjni, 
Falmouth,  Newlyn,  Mousehole. 

England^  south-west  coast ^Si.  Ives,  Hayle,  Port  Isaac,  Boscastle,* 
Fremington,  Bumham,  Highbridge. 

Wales, — Swansea,  Milford. 

England^  north-^est  coast. — Fleetwood,  Morecambe,  Maryport. 

Isle  of  Man.— Fori  St  Mary,*  Peel. 

Scotlandy  south-west  coast. — Port  Patrick,*  Stranraer. 

Ireland^  east  coast — ^Belfast,  Bangor,  Strangford,  Ardglass,  Carling- 
ford,*  Dundalk,  Malahide,*  Howth,  Kingstown. 

Ireland,  soutli  coast. — Dungarran,  Einsale,*  Crookhaven.* 

Ireland,  west  coast — ^Yalencia,  Dingle,  Tralee,  Ballina,*  Killybegs,* 

Ireland,  north  coast — ^Bunbeg,  Burton  Port,  Dunfanaghy,  Rath- 
mullen. 

Scotland,  west  coast. — Campbeltown,*  Portree  (Isle  of  Skye), 
Plockton. 

Hebrides,  Stomoway,  Cromore,  Babyle,  Obb,  Ness. 
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APPENDIX  X. 
Donations  RBcaivBD  during  the  Year  1870. 
Presented  by  Societies,  Institutions,  &c. 


Adelaide 
Batevia  - 
Brisbane, 


Brnxellea 


Obseiratory 


Obseiratoire  Boyal 


Calentta 


Meteorological  Office 


Meteorological  ObsenrationB,  January 
1870. 
ByC.  Todd,  Goyemment  ObserTer. 

On  the  Diurnal  Yariation  of  the  In- 
clination of  the  Magnet  at  Batavia, 
By  Dr.  P.  A.  Bergsma,  Director. 

Summary  of  Rainfall,  1860-8,  and 
February  and  March  1870. 

Summary' of  Meteorological  Observa- 
tions, 1868,  and  January  to  March 
1870. 

Summary  of  Obserrations  atToowoom- 
ba  and  Warwick,  Julj  1869. 

Ditto,  and  at  Cape  Moreton,  August  to 
December  1869,  and  January  to 
March  1870. 

Ditto  at  Sweer's  Island,  1868. 

Ditto  at  Cape  York,  August  to  October 
1869. 
By  E.   MacDonnell,  Goyemment 
Meteorological  Reporter.     

Annales,  Vols.  XVIII.  and  XIX. 
Annales  M^t^rologiques,  1867-9,  and 
January  to  May  for  1870.  Climat  de 
la  Belgique,  Vols  I.  and  11.  M^^oro- 
logie  de  la  Belgique  comparee  Ik  celle 
du  Globe.  Fhenom^nes  Periodiques^ 
1841-5,  1850-9,  1860-8.  Ph^no- 
m^nes  P^riodiques  en  general. 
Memoire  sur  les  Variations  p^Sriodi- 
ques  et  non-p6riodiques  de  la  Tem- 
perature. Memoire  sur  la  Tempera- 
ture de  TAir  k  Bruxelles.  Plan  et 
Description  des  Instruments  de  I'Ob- 
senratoire.  Sur  la  Difference  de 
Longitude  entre  Bruzelles  et  Green- 
wich. Necessite  d'un  Syst^me  G^ 
neral  d'Obseryations  Nautiques  et 
Meteorologiques.  Notices  extraitea 
de  I'Annuaire  de  FObseryatoire,  1851, 
1855-61 , 1 868-70.  Determination  de 
la  Declinaison  et  de  I'lnclinaison 
Ma^etique  k  Bruxelles  en  1870. 
£toiles  fllantes  du  Milieu  de  Noyem- 
bre  1867,  et  titat  de  I'Atmosph^re. 
Physique  Sociale,  ou  Essai  sur  le 
D^eloppement  des  Faculty  de 
THomme,  Vols.  I.  and  II.  Statistiqne 
International  de  TEurope.  Also  some 
Excerpt  Papers. 
By  M.  A.  Quetelet,  Director. 
Reports  to  the  Goyemment  of  Bengal 
for  the  Year  1868-9,  with  Meteoro- 
logical Abstracts  for  1868  and  1869. 
On  the  Normal  Rainfiill  of  Bengal. 
By  H.  F.  Blanford,  Goyemment 
Meteorological  Beporter. 
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Calcntta 


Cape  of  Good 
Hope. 


Ohristiama 


Gnciimati 
Goimbra- 

Colombo,  &C.  - 

CoDStantinopIe- 

Copenhagen     - 

Sdmbargh 

Palxnouth 
J*loreiice- 

Greenwich 

Hambargh 


St.  XaYier^B  College 


Sorreyor  General's  Office 


Boyal  Observatory  - 


Norske       Meteorologiske 
Institat 


Obserratoiy     - 
Obsenratorio  • 


Sorreyor  General's  Office 


Observatoire         Imperial 
Mdt^rologiqne. 

E.  Danske  Yidenskabemes 
Selskab. 

Boyal  Society 

Scottish      Meteorological 

Society. 
R.  Cornwall,  Polytechnic 

Society. 
Ministero    d'  Agricoltora 

Industria  e  Commercio. 


Boyal  Observatory 


Norddentsche  Seewarte 


Meteorological  Register,  1868 ;  Julv  to 
December  1869,  and  Jannary  to  June 
1870. 
By  the  Bev.'B.  lAfont,  S.J. 
Abstracts    of  the  Kesnlts   of  Hourly 
Meteorological  Observations,  Septem- 
ber 1869  to  Angnst  1870.    Table  of 
Mean  Monthly  Readings  and  Mean 
Hourly  Variations  of  the  Barometer, 
1855-69. 
Meteorological  Observations,   1861-9, 
and  January  to  March  1870. 
By  Sir  ThonuM  Madear,  Astro- 
nomer RoyaL 
Ditto,  April  to  June  1870. 
By  £.  J.  Stooe,  Astronomer  Royal. 
Meteorologisk  Aarbog  for  1869. 
Meteorologiske  Jagttagelser  i  Noige, 

December  1869  to  October  1870. 
Temperature  de  la  Mer  entre  TlBlande 

TEcosse  et  la  Norv^ge. 
Om  Tordenvejr  i  Norge,  1868-9. 
Oversigt    over     Norges   EUmatologi, 
Storm  Atlas. 
By  Professor  H.  Mohn,  Director, 
and  by  the  University. 
Annual  Report,  June  1870. 

By  C.  Abbe,  Director. 
Observa^des  Meteorologicas,  Febmary 

to  November  1866. 
Resumes    Annuaes   das   Observances 
Meteorologicas,  1864-5  and  1865-6. 
By  Sr.  de  Souza,  Director. 
Results  of  Meteorological  Observations 
at  various  Stations  in  Ceylon,  May 
1869  to  February  1870. 
By  Captain  A.  B.  fyers,R.E.,  Sur- 
veyor General. 
R^sum^  des  Observations  M^ttorolo- 
giques,  November  1869  to  July  1870. 
By  A.  Coumbary,  Director. 
Forhandlinger,  Nob.  5  and  6  for  1868 ; 
a-4for  1869  ;  and  No.  1  for  1870. 
By  J.  Steenstrup,  Secretary. 
Proceedings,  Vol.  VI.,  No.  77. 
Journal,  New  Series,  VoL  III.,  Nos.  25- 

27. 
Report  for  1869. 

By  W.  P.  Dymond,  Hon.  Secretary. 
Meteorologia  Italiana,  October  1869  to 

September  1870. 
Supplement  to  ditto,  pages  81-88  for 

1869. 
Climatologia  Italics,  No.  1-5  for  1870. 

By  Dr.  P.  Maestri. 
Report  of  the  Astronomer  Royal  to  the 

Board  of  Visitors,  1870. 
Magnetical  and  Meteorological  Obser- 
vations, 1868. 
By  G.  B.  Airy,  C.B.,  Astronomer 
Royal. 
Jahres-Bericht,  1869. 
Mittheilungen,  No.  HI.,  t)ber  dieDamp- 
ferwege  zwischen   dem    Kanai  nnd 
New  York.    "Hansa"   1870.    Wet- 
terberichte,  for  year  1870. 
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Hftinbiirgh 
Hobarton 

Hong  KoDg    - 


Kew 


Leipxig  - 

Lemberg 
XdBbon    - 

London  - 


Norddentflche  Seewarte   • 
Boyal  Society  of  Taimania. 

Harbour  Office 

GoTermnent  Ciyil  Hospital 
Observatory     -       -       - 


Sternwarte 


E.  E.  Uniyersitat     - 


Obeerratorio   do    Infimte 
D.  Luiz. 


Admiralty 


Board  of  Trade 


Britisb  Association 
Britisb  Horological  Insti- 

tnte. 
Colonial  Office 


India  Office     - 


Zweite  dentscbe  Nordpolarfahrt,  Papers 
Vn.  and  VIII. 
By  Herr  W.  v.  Freeden,  Director. 
Monthly  Notices,  1866-9. 
Besnlts  of  Meteorological  Observations 
at  Hobarton,  with  summary  for  other 
places. 
By  the  Colonial  Office. 
Meteorological   Observations  taken  at 
Fraya  West  and  Victoria  Peak,  Jan. 
to  August  1870. 
By  Captain  H.   Thomsett,  B.N., 
Harbour  Master. 
Meteorological  Observations  taken  at 
Victoria,  January  to  August  1870. 
By  R.  Young,  M.D. 
Beport  of  the  Kew  Committee  for  the 

year  1869-70. 
Besnlts  of  the  Monthly  Observations  of 
Dip  and  Horizontal  Force,  April  1853 
to  March  1869.  Monthly  Magnetic 
Determinations  made  at  the  University 
of  Coimbra,  December  1866  to  May 
1869. 

By  Dr.  B.   Stewart     (See   also 
Stewart.) 
Besnltate  der  Meteorologischen  Beo- 
bachtungen,  1868. 
By  Dr.  Beslhuber,  Director. 
Cbersicht     der    Besnltate    aus    den 
Meteor.     Beobachtungen    angestellt 
auf   den  E.  Sachsischen  Stationen, 
1868,  and  June  1869  to  April  1870. 
By  Dr.  C.  Bruhns,  Director. 
Meteorologische  Beobachtungen,  June 
1869  to  October  1870. 
By  Dr.  A.  Handl,  Director. 
Annaes,  VoL  VIL,  March  to  Novem- 
ber 1869. 
Boletim  Meteorol(>gico   for   the   year 
1870. 
By  Sr.  F.  Da  Silveira,   Director, 
and  Sr.  C.  de  B.  Capello. 
Tide  Tables  for  1871. 
Manual  of  Scientific  Enquiry. 

By  Admiral  Bichaids,  C.B.,  Hy* 
drographer. 
Beport  of  Wrecks,  Casualties,  &c.  for 
1869. 
By  Thos.  Gray,  Assistant  Secretary. 
Beport  for  1869. 
Journal,  Vol.  XII.,  Nos.  187-144. 

VoL  Xin.,  Nos.  145-148. 
Meteorological  Observations  at  Perth 
(West  Australia),  1867-9,  by  W.  H. 

Knight 
The  office  is  also    indebted   to   the 
Colonial  Office  for  numerous  re- 
turns from  various  colonies. 
Catalogue  of  Maps  of  British  Posses- 
sions of  India  and  other  parts  of 


S77S8. 


Sketch   of  the  Mountains  and  Biver 
Basins  of  India. 

The  office  is  also  indebted  to  the 
same  office  for  various  works  contain- 
ing observations  made  in  India. 
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Lcmdon  - 


Madrid    - 
Melbonnie 

lioncalieri 


Meteorological  Society 


Boyal  AatTonomioal  Society 


Royal  Geographical  Society 


Boyal  InatitatioD  of  Great 

Britain. 
Boyal   National   Lifeboat 

Inatitation. 
Boyal  Society 


B.  Obaerratorio 
Flagstaff  Obeerratory 


Oasenratorio  del  B.  Col- 
legio  Carlo  Alberto. 


Mw^iQ^   - 

Konigliche  Stemwarte      - 

New  York       - 

Central  Park  Obaervatory 

Oxford    -       - 

BaddiffiB  Obserratory      - 

Palermo  - 

B.  Oaaerratorio 

Paris       -       - 

Acad^mie  des  Sciences     - 

Association  Scientifiqne  de 

France. 
Obsenratoire     M^t^rolo- 

gique  de  Montsonris. 

Obserratoire  National 

Service  Hydrom^triqne  dn 
bassin  de  la  Seine. 

Proceedings,  Vol.  V .,  Nos.  45-9. 

Vol.  VI.,  No.  60. 
Meteorology     of    England,     by     J. 
Glaisher,  F.B.S.  Bieports  for  three 
quarters,  ended  30th  June  1870. 
Monthly   Notices,   VoL    XXX.,  and 

No.  1.  of  Vol.  XXXI. 
General  Index  to  the  first  29  Vols,  of 
ditto.     Memoirs,    Vol.    XXXVIL, 
Parts  I.  and  II. ;  Vol.  XXXVm. 
On  the  Solar  Eclipse  of  August  ISth, 

1868,  by  W.  De  La  Rue,  FJEt.S. 
Journal,  Vol.  XXXIX. 

Proceedings,  VoL  XV.,  Nos.  1-4. 

Proceedings,  Vol.  V.,  No.  51. 

Vol.  VI.,  Nos.  52  and  58. 
Beport,  1870.    Journal,  Nos.  76*78 

Proceedings.Vol.XVni.,Nos.ll6-122. 

VoL  XIX.,  No.  128. 
Address  delivered  at  the  Anniyemry 
Meeting,  30th   November  1870.  by 
Sir  £.  Sabine,  K.C.B.,  President 
(See  also  Sabine.) 
Observaciones  Meteorologicas,  Decem- 
ber 1868  to  April  1869. 
By  Sr.  Aguilar,  Director. 
Discussion  of  Meteorologiod  and  Mag- 
netical  Observations  during  1858-68. 
By  Dr.  Neumayer. 
Besults  of  the  Magnetic  Survey  of  the 
Colony  during  1858-64. 
By  J.  Elleiy,  Director.       * 
Bullettino   Meteoroiogico,   VoL   IV., 

Nos.  10-12. 
Oaservasioni  Meteoriche  fktte  al  Cd- 
legio    S.  Francesco  di   Lodi,  June 
to  September  1869. 
Le  stelle  cadenti  dei  periodi  di  Novem- 
ber 1868  ed  Agosto  1869. 
By  M.  F.  Denza,  Director. 
Wochenbericht,  Nos.  234-268. 

By  Dr.  J.  v.  Lament,  Director. 
Annual  Beport,  1869. 

By  D.  Draper,  Director. 
Besults  of  Meteorological  Observations^ 
1867. 
By  Bev.  B.  Main,  Baddiffs  Ob- 


Bullettino  Meteoroiogico,  VoL  V.,  Noe. 

9-12 ;   VoL  VL,  Nos.  1-2. 
By  G.  Cacciatore,  Director. 
ComptesBendus  Hebdomadaires,  VoL 

LXX.,  and  VoL  LXXI.,  Nos.  1-11. 
Bulletin  Hebdomadaire,  Vols.  VII.  and 

VIIL,  Nos.  180-188. 
Bulletins  M^t^rologiques  for  year  1870. 
By  M.  C.  Sainte-Claire  Devllle. 

(See  also  Deville.) 
Bulletin  International  for  year  1870. 

By  M.  Delaunay,  Director. 
B^um^  des  observations   centralist 

pendant  Pann^  1868. 
Observations  fidtes  sur  les  petits  coma 

d'eau.    1  Mai  1868-30  Avril  1869. 
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Fuif 


Philadelphia    - 
Pngae    - 

Rome     - 

StPetenbnrg- 


Sisgtpore 
Stonyhnrtt 


Sydney,  &o. 


Serrioe  Hydiom^ttiqiie  dn 
haflsin  de  la  Seine. 


Soci^  M^tforologiqne  de 
France. 


American      Philoeopbical 

Society. 
K  K.  Sternwarte 


Osserratorio   del  Collegio 
Bomano. 

Central  Fhydcal  Obaerva- 
toiy. 


Conyiet  Jail  Hospital 
OlMerratory     - 

Folytechnische  Schole 
Obserratory     - 


Toronto  - 

Edocation  Office 

Magnetical  Oboervatory    - 

n 

Triefte    - 

R.  Academia  diCommercio 
Nautiea. 

UptaU    - 

Obsenratoire    •       -       - 

ObservationB  tor  lee  grands  conrs  d'ean. 

1  Mai  1868-80  Ayril  1869. 
Obeenrations    plnyiom^triques,    1868, 

Feoilles  1-^. 
By  M.  Bdgrand. 
Nonyelles  M^&>rologiqne8,  Vol.  III., 

Noi.  1-8. 
Annuaire  de  la  Soci^  MSt^rologiqne, 

VoL  XVI. 
Proceedings,  Vol.  XI.,  No.  82. 

Magnetiscbe      nnd     Meteorologische 
Beobachtungen,  1839-1869. 
By  Dr.  C.  Homstein,  Director. 
Bollettino  Meteorologico,  Vol.  VIIL, 
No.  12 ;  Vol.  DL,  Nos.  l-l  1. 
By  Sr.  Padre  A.  Seccbi,  Director. 
Vorschlage  betreffend  die  Beorganisa- 
tion  des  meteorologischen  Beobach- 
tungs-systemes  in  Russland. 
By  H.  Wild,  Director. 
Marche  dinme  de  la  Temperature  & 
Bamaonl  et  i  Nertchmsk. 
By  Lient.  Bikatcheff,  R.LN. 
Meteorolodcal  Observations,  November 
1869  to  October  1870. 
By  H.  L.  Randell,  M.D. 
Results  of  Magnetical    and  Meteoro- 
logical Observations,  1869. 
Magnetic  Survey  of  the  West  of  France, 
1868. 
By  the  Rev.  S.  J.  Perry,  S.J. 
Die  Witterungsverhfiltnisse  der  Jahre 
1868-1869,  nacb  den  Beobachtungen 
der  Worttembergtschen  Stationen. 
By  Dr.  H.  Schoder. 
Astronomical  Observations,  1859. 
Astronomical  Observations,  with  Me- 
teorologieal  Observations,  1860-2,  by 
W.  Scott,  M.A. 
Meteorological  Observations,  1863,  by 
fi.  C.  Russell,  BJL,   and  G.  R. 
Smalley,B.A. 
Abstract  of  Meteorological    Observa- 
tions made  in  New    South    Wales, 
June  1857  to  December  1859  (except 
August  1859),  and  Means  for  1864-6, 
and  Monthly  Observations,  January 
1867  to  June  1869. 
Observations  made  at  Paramatta  Ob- 
servatory, June  1857  to  October  1858. 
By  G.  R  Smalley,  B.A. 
Journal  of  Education,  Vol.  XXTTT. 

By  Rev.  E.  Ryerson,  DJ>. 
General  Meteorological  Register,  1854- 

62,  1864-7,  and  1869. 
Monthly  ditto,  1856-69,  and  January 
to  April  1870. 
By  G.  T.  Kingston,  MJL,  Director. 
Osservazioni     Meteorologiche,     July 
1869  to  September  1870. 

By  Dr.F.  Ritter  v.  Schaub  JMrector. 
Bulletin  M^t^rologique  Mensuel,  VoL 
I.,  Nos.  1-5  ;  Vol.  n.,  Nob.  1-9. 
By  MM.  Svanberg  and  Rnbenson. 
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Upsala   - 


Utrecht 


Tienna  - 


Watbmgton 


WcUmgton^.Z., 
&c. 


Zurich    - 


Observatoire 


K.  Kederlandflch  Meteor. 
Institaut. 


E.  E.  CentnOanstalt  f^ 
Meteoroiogie  und  £rd- 
magnetiBmnfl. 


Department  of  Agriealtiire 
Smithsoiiiaii  Institution    -' 


U.  S.  Naval  ObserraUny  - 


War  Department 


Obseryatorj    - 


Meteor.  Centralanstalt  der 
SchweizeriBchen  Natnr- 
forschenden  Gesellschaft. 


Yindamet   freqTens  i  STerige 
Jannari    och     Jnli    beriknade    Ibr 
qnmqyenniet  1859-63. 
By  H.  HildebrandBion. 

Stormana,  13-21,  October  1869. 
Bt  the  lame. 

Weerknndige  Waamemingen,  for  year 
1870.  Zeilaanwijzingen  Tan  JaTa 
naar  bet  Eanaal^two  parts,  ficarta 
en  Enrope,  December  1868  to  No- 
Tember  1869. 

By  Dr.  B.  Ballot,  Director. 

*Beobachtangen,  October  1869  to  Octo- 
ber 1870  (except  August). 

Telegraphische  Wittenmgsberiditie, 
October  1869  to  November  1870. 

Jahrbndi,  YoL  Y.,  new  series. 

Die  Warme-abnahme  mit  der  Hdhe  an 
der  Erdoberflache  und  ihre  jihriiche 
Periode. 

Vber  die  Jahrliche  Yerthdloog  der 
Gewittertage  nach  den  Beobaiditim* 
gen  an  den  Meteor.  Stationen  in 
Oesterreich  und  Ungam. 

Ober  den  jiOirlichen  Gang  der  Tern-- 
peratnr  au  Elagenfurt,  Triest  and 
ArvavaniQa. 

By  Dr.  C.  Jelinek,  Director. 
(See  also  Jelinek.) 

Report  for  1868.  Monthly  Bqporta  finr 
the  year  1869. 

Report  for  1868.  Rain  charts  of  the 
United  States  (Summer  and  Winter); 
An  account  of  the  Observations  made 
at  New  Albany,  Indiana,  during  the 
Total  Eclipse  of  the  Sun,  August  7tb, 

1869.  The  ort>it  and  phenomena  of 
a  Meteoric  Fireball  seen  July  SOth» 
1860.  Report  of  the  U.S.  Cout 
Survey,  1866.  The  Transathmtie 
Longitude  as  determined  by  the  0)ast 
Survey  of  1866. 

By  Professor  J.  Henry,  Secretary. 
Astronomical  and  Meteorological  Ob- 
servations for  1867.    Reports  on  the 
Total  Solar  Eclipse  of  August  7th» 
1869. 
By    Admiral   Sands,   Superinten- 
dent. 
Preliminary  Flans  for  Observation  and 
Report  of  Storms  by  Telegraph.    An- 
nual Report  of  the  Chid!  Signal  Of- 
ficer to  the  Secretary  of  War,  1870. 
Government  Telegrams  and  Reports 
for  the  Benefit  of  Commerce. 
By  General   Myer,   Chief  Signal 
Officer. 
Meteorological  Observations  at  various 
Stations,  1 866-9,  and  January  to  April 

1870.  I 

By  J.  Hector,  M.D.,  Government 
Meteorological  Reporter. 
Meteorologische  Beobachtungen,   De- 
cember 1868  to  November  1869. 
By  Dr.  R.  Wolt 
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Presented  by  the  Authors. 


AUiBon,  F^  VUl,  • 
BelaveneU,  Capt,  B J JI. 

Beverley,  Bev.  A.  - 

C^Uo,  Sr.  J.  C.  de  B. 
DeriUe,  M.  C.  Ste.  GUdre 


Hildebrandflson,  M.  H. 
Hoflkiiis,Dr.  S.  B^  FJL8. 

Jellnek,  Dr.  C.     - 


JohoBton,  E.  joiL,- 
LoomiSjE. 


HiUer.BeY.J.N. 
Moyle,M.P. 
Muhrj.Br.  A.  y. 


FKstel,  Br.  11  A.  F. 

Plrettner,  Br.  J.    - 

Bairson,  Goyeroor  B.  W., 

C.B. 
Bichards,  W.  Hosken 

Bikatcheff,  Lieut,  B.LN.  - 
Babenflon,  Br.  B. 
Sabine;  Sir  E.,  K.C.B.       - 


Scaxpellini,  Madame  C.     - 

Stewart,  Br.  B.     - 
Tarry,  M.  H. 

Tebbutt,  J.  jnn.    - 

ZoTcher  &  MaiigoU^,  MM.  • 


General  Begister,  kept  at  HaliikK,  N.S.,  during  1869. 
BoBsian  Nautical  ^lagaxise,  Ko«.  11  and  12  for  1869, 

Nob.  1-11  for  1870. 
Abstract   of  Meteorological    ObsernitionB    taken    at 

Aberdeen  during  1869. 
Seeliflbon. 
Bob  FertnrbationB  p^riodiquea  de  la  Temperature  dans 

les  moia  de  F^yrier,  Mai,  AoiLt,  et  Novembre.    Notes 

2-7. 
Bes  YariatiouB  compar^eB  de  la  temperature  et  de  la 

pression  atmoBpheriquea.    (See  alao  Paria.) 
SeeUpBala. 
Meteorological  ObBervationa  taken  at  Guenifl^,  1869, 

and  January  to  November  1870. 
Uber  den  Sturm  dea  14  November  1869.    tJberdie 

Leiatungen  eines  registrirenden  Tbemrometera  Ton 

Hipp.  (See  alao  Vienna.) 
Atlaa  of  the  Britiah  Iknpire. 
Mean  daily  range  of  the  Magnetic  Bedination  com* 

pared  with  t&  number  of  Auroraa  observed  each 

year. 
This  true  Birection  and  Velocity  of  Wind  observed 

from  ships  If  bile  sailing. 
Summary  of  the  Weather  at  Hdston  (Cornwall)  for 

the  year  1869. 
Bie  Frage  einer  MeereastrOmung  in  die  Magellanes- 

strasse. 
t^ber  die  ErgebnisBe  der  Meteorologischer  Beobacht- 

ungen  auf  den  St.  Theodul  FasB. 
Ber  Golfttrom  und  Standpunkt  der  thermometrischen 

Kenntnisse  des  NordatlantiBchen  Oceana  und  Land- 

gebietB  im  Jahre  1870.    (Beview.) 
Ber  Stuimwamer  und  Wetteranseiger.    Ber  Boden  der 

ogtiEiiesiBchen  Halbinsel. 
Meteorologische  Beobachtungen  zu  Elagenfnrt    Be- 

cember  1869  to  October  1870. 
Averages  of  Monthly  and  Yearly  Bain&ll  in  Bar- 
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hood, 1869. 
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at  St  Helena. 
On  the  Lunar  Atmospheric  Tide  at  Singapore,  by 

Capt  £.  M.  Elliott 
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the  epoch  1842-5.    (See  also  Boyal  Society.) 
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PREFACE. 


The  Meteorological  Committee  consists  of  Fellows  of 
the  Royal  Society  who  were  nominated  by  its  President 
and  Council,  at  the  request  of  the  Board  of  Trade,  for 
the  purpose  of  superintending  the  Meteorological  duties 
formerly  undertaken  by  a  Gtovemment  Department, 
under  the  charge  of  Admiral  FitzRoy. 

The  Committee  are  credited  with  a  sum  of  £10,000, 
voted  annually  in  the  Estimates,  for  the  administration 
of  which  they  are  wholly  responsible,  and  over  which 
they  are  given  the  entire  control. 

The  Meetings  of  the  Committee  are  held  once  a  fort- 
night or  oftener  when  necessary,  when  every  subject  on 
which  action  has  to  be  taken  by  their  executive  officers 
receives  their  careful  consideration.  The  duties  of  the 
Committee  are  onerous,  and  entirely  gratuitous;  they 
were  accepted,  and  are  very  willingly  performed  by  the 
members,  on  account  of  the  earnest  desire  they  severally 
feel  for  the  improvement  of  Meteorological  Science. 

MEMBERS  OF  THE  COMMITTEE  :— 

Generai.  SirE.  Sabine,  K.C.B.,  Chairman. 

Mr.  De  La  Rue. 

Mr.  Francis  Galton. 

Mr.  Gassiot. 

Rear- Admiral  G.  H.  Richards,  Hydrographer  to  the 

Admiralty. 
Major-General  W.  J.  Smythe,  R.A. 
Mr.  W.  SpomswooDE. 
Sir  Charles  Wheatstonb. 

June  1872. 
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REPORT 
For  the  Year  ending  December  31,  187L 


PART  I. 

The  Committee  in  this  their  Fifth  Annual  Report  have  no  Introduction, 
special  further  development  of  their  scheme  of  operations  to 
describe  beyond  those  which  will  be  found  in  their  previous 
reports,  but  they  feel  gratification  in  being  able  to  point  to 
highly  encouraging  and  practical  results  which  have  already 
been  secured  by  the  modes  of  observation  and  investigation 
carried  out  under  their  superintendence. 

The  staff  of  the  office  and  the  distribution  of  duties  remain 
almost  unchanged.  Mr.  Robert  H.  Scott  is  charged  with  the 
entire  management  of  the  system,  and  in  the  department  of 
Ocean  Meteorology  he  has  the  assistance  of  Captain  Henry 
Toynbee,  the  Marine  Superintendent,  who  takes  the  immediate 
charge  of  that  branch  of  the  work. 

The  records  from  the  seven  self-recording  observatories,  as  in 
previous  years,  are  examined  at  Kew  in  accordance  with  the 
arrangements  described  in  the  Report  for  1869,  p.  19.  They  are 
then  forwarded  for  discussion  to  the  central  office. 

The  results  are  published  in  the  Quarterly  Weather  Report,  of 
which  the  volumes  for  the  years  1869  and  1870  have  appeared,  as 
will  be  described  hereafter. 

The  operations  of  the  Committee  comprise  the  three  following 
divisions : — 

I.  Ocean  Meteorology,  comprising  the  investigation  of  the  Sabdivision 
meteorological  conditions  of  the  entire  ocean  by  means  of  observa-  ?^  objects  of 
tions  made  at  sea  with  instruments  lent  by  the  office.  inquiry. 

The  supply  of  instruments  to  the  Admiralty  is  also  undertaken 
by  this  branch. 

II.  Weather  Telegraphy  and  Signals,  comprising  the  entire 
system  of  observation  and  of  telegraphy  required  for  the  pre- 
paration of  the  daily  weather  reports,  and  for  the  issue  to  our 
own  ports  and  to  foreign  countries  of  telegraphic  information  of 
ordinary  weather  and  of  storms. 

in.  Land  Meteorology  of  tlie  British  Islands,  comprising  the 
method  of  inquiry  carried  on  at  the  seven  self-recording  obser- 
vatories established  by  the  Committee.  The  object  of  thte  branch 
is,  firstly,  to  afford  for  the  entire  area  of  the  United  Kingdom 
accurate  meteorological  information,  similar  to  that  publislied  in 
most  European  countries  under  the  auspices  of  their  respective 
governments ;  and,  secondly,  to  furnish  better  data  for  the  study 
of  our  weather  than  had  previously  existed,  so  as  to   place  the 
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IsBoe  of  instru- 
ments* 


Frogreflsof 
discussions. 


investigations  conducted  in  connection  with  Branch  IL  on  a 
satisfactory  scientific  basis. 

I. — Ocean  Meteoeology. 

The  office  continues,  as  in  former  years^  the  practice  of  lending, 
to  captains  in  the  mercantile  marine,  instruments  which  have 
been  tested  at  Kew,  and  are  generally,  except  in  short  voyages, 
returned  for  re-comparison  with  standards  as  soon  as  the  ship 
returns  to  port.  The  loan  is  granted  on  condition  of  observations 
being  regularly  taken  and  entered  in  a  meteorological  register, 
which  is  issued  with  the  instruments,  and  is  sent  to  the  office 
when  they  are  returned. 

The  instruments  supplied  to  a  ship  consist  of — 

1  Marine  barometer  (Kew  pattern), 

6  Thermometers  with  a  thermometer  screen, 

4  Hydrometers; 

and  in  exceptional  cases  an  azimuth  compass  is  added. 

Observations  made  with  instruments  which  have  not  been 
supplied,  or  authentically  verified,  by  the  office  are  not  employed 
in  the  investigations.    Aneroid  readings  are  never  used 

Captains  of  merchant  ships  are  allowed  to  purchase  any  ot 
these  instruments  at  cost  price,  on  condition  of  their  keeping  a 
register  of  observations  for  the  office. 

The  Committee  undertake,  in  addition  to  their  relations  with 
the  mercantile  marine,  the  entire  duty  of  supplying  Her  Majesty's 
navy  with  all  the  meteorological  instruments  used  in  the  service. 
The  observations  made  with  these  instruments  are  not  neces- 
sarily sent  to  the  Meteorological  Office,  as  the  keeping  of  a 
special  meteorological  register  is  entirely  voluntary.  They  would 
here  acknowledge  the  receipt  of  a  most  valuable  raster  from 
H.M.S.  *'  Orontes,"  Captain  /ohn  L.  Perry. 

The  modes  of  examination  of  the  registers  as  a  test  for  their 
accuracy,  and  of  correcting  the  observations,  have  been  fully 
described  in  previous  years,  so  that  it  is  unnecessary  to  aUude 
fiirther  to  the  subject 

The  investigation  into  the  meteorological  conditions  of  the 
equatorial  portion  of  the  Atlantic  Ocean  has  made  regular  pro- 
gi-ess,  and  at  the  end  of  the  year  all  the  information  relating  to 
that  district  which  was  contained  in  the  2,844  documents  in  the 
office  had  been  extracted  into  the  data  books.  The  actual 
number  of  logs  which  were  used  for  the  extraction  was  1,037, 
the  remainder,  nearly  two-thirds  of  the  entire  number,  either 
having  no  reference  to  the  district  in  question,  or  bearing  evident 
marks  of  inaccxuticy  and  consequent  worthlessness.  Most  of 
these  1,037  logs  contain  the  observations  of  two  passages,  the  ships 
having  traversed  the  area  both  on  the  outward  and  homeward 
voyages. 

The  numbered  squares  on  the  accompanying  small  chart  show 
the  actual  localities  for  which  data  have  been  extracted. 
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The  shaded  square,  No.  3,  being  perhaps  the  most  important  ^^^Jf^^g 
district  for  seamen  over  the  entire  ocean,  has  been  that  first  Atlantic  Ocean. 


observations. 


taken  up  for  discussion^  and  a  method  for  publishing  the  infor- 
mation is  under  the  consideration  of  the  Committee.* 

The  present  practice  as  regards  the  issue  of  instruments  is  that  Collection  of 
a  circular  letter  is  sent  to  every  captain  arriving  in  London  who 
seems  likely  to  keep  a  good  register,  requesting  him  to  call  at  the 
office,  and,  by  a  personal  interview  with  Captain  Toynbee,  learn 
the  nature  of  the  observations,  &c.  required  by  the  office.  In 
addition  to  the  vessels  leaving  London,  a  few  have  been  supplied 
in  the  ports  of  Liverpool,  Glasgow,  and  Aberdeen,  at  each  of 
which  places  verified  instruments  belonging  to  the  office  can  be 
obtained. 

As  soon  as  a  register  is  received  at  the  office  it  is  examined, 
and  if  extra  explanations  on  any  points  arising  out  of  the  log  are 
found  to  be  requisite,  a  letter  is  at  once  written  to  the  Captain, 
asking  him  to  furnish  such  additional  information  while  the  cir- 
cumstances are  fresh  in  his  memory.  His  reply,  when  received,  is 
registered,  and  all  requisite  notations  are  copied  into  the  log  before 
it  is  set  aside,  or  handed  into  the  Marine  room  for  extraction. 

The  practice  of  classifying  the  logs  according  to  their  quality 
has  been  maintained ;  the  grades  are  four  in  number :  excellent ; 
very  good  ;  good  ;  ordinary. 

To  all  the  observers  who  have  obtained  the  mark  "  excellent " 
a  copy  of  the  Atlantic  Pilot  Charts  is  presented.  Any  observers 
who  have  already  received  these  charts,  and  who  may  continue  to 
observe  for  the  office,  have  the  special  thanks  of  the  Committee 
for  each  register  which  has  received  the  mark  of  "  excellent.'* 

The  names  which  have  been  added  duiing  the  financial  year 
to  the  list  given  in  last  year's  Report  are  as  follows : — 

Presentation  of  Pilot  Charts. 


Presentation  of 
Pilot  Charts. 


Captain's  Name. 
Barwood,  William  Richford 
Campbell,  Archibald 
EUery,  William 
Grange,  James 
Gray,  John  McDonald  - 
Harris,  David     - 
Jones,  George  Henry    - 


Ship. 

^  Fugitive." 

S.S.  *^  Britannia  *'  and  S.S. «  Europa." 

«  Bowfell.'' 

S.S.  "  Acantha." 

"  Speranza." 

S.S. ''  Medway*" 

S.S.  «NUe." 


*  The  diBCQSsion  for  the  month  of  January  was  completed  at  the  end  of  March  } 
a  notice  of  the  results  obtained  will  be  found  in  Part  IL  of  this  Report,  p.  28. 
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Captain's  Name. 
Presentation  of  *  Kennedy,  Charles  William 
Pilot  ChartB.      Kerr,  Thomas  Coulter    - 

Lunham,  Robert  Dowe  • 

Maddison,  John 

fManning,  Henry    . 

i  Menzies,  Charles  James 

Moore,  Thomas 

X  Paterson,  James  Forrest 

Perry,  John  L. 

Renaut,  Charles  Henry 

Steele,  John 

Stuart,  George  Rennie  - 

Stuart,  William  Henry  - 

Tilmouth,  Robert  J.  C. 
Townsend,  William  Henry 
Trench,  Charles  E,  Le  Poer 
§Vine,  William  W. 
WaJker,  John  Burnett  - 
Watkins,  Thomas 
Wilcox,  Henry  Greorge  - 


Ship. 
S.S.  "  Scotia." 
««  Durham." 
S.S.  «  Berar." 
"  Anglesey.*' 
S.S.  "  Kangaroo." 
S.S.  "  Austrian." 
"  W.  E.  Gladstone." 
S.S.  "Moravian.*' 
H.M.S.  "  Orontes." 
"  Celaeno." 
S.S.  "Erl  King." 
"  Otago." 

Colonial  Lighthouse  Tender  "  Rich- 
mond." 
*^  Peeress." 

"  Valentine  and  Helene." 
«*  Newcastle." 
H.M-S.  "  Orontes." 
S.S.  «  Erik." 
"  Emulation." 
**  St.  Lawrence." 


Localities 
▼hence  obser- 
vations are 
being  derived. 


Two  of  the  above  names  are  those  of  officers  in  the  Royal 
Navy^  to  whom  the  Committee  do  not  feel  themselves  at  liberty 
to  present  the  Pilot  Charts  ;  they  have,  therefore,  only  received 
the  letters  of  thanks.  In  Appendix  II.  will  be  found  a  list  of 
all  the  observers  whose  logs  have  been  classed  as  "  excellent," 
since  the  beginning  of  the  year  1869.  Some  of  the  gentlemen 
mentioned  in  the  list  have  been  regular  observers  for  the  office 
for  many  years. 

The  geographical  distribution  of  the  vessels  in  which  observa- 
tions were  being  taken  at  the  close  of  the  year  1871  was  as 
follows : 


Voyages. 

To  Baffin's  Bay  or  Greenland 
,,    North  America,  East  Coast 

On  East  Coast,  North  America 

To  West  Indies  - 
„   Brazil 

„   West  Coast,  South  America 
„   West  Coast,  Africa    - 
„   Australia  and  New  Zealand 
„    India,  vik  the  Cape    - 
„   India^  vi&  Suez 

In  India  Seas 

To  China  Seas,  vii  the  Cape 
„    China  Seas,  vid,  Suez 
„    Mediterranean  Ports 
„    Home  Poits 


Ships. 

3 
17 

3 

8 

3 
10 

3 

7 
26 

3 

2 

6 

1 

2 

3 


97 


♦  Then  Chief  officer. 

t  Assisted  by  Walter  Goodsall,  3rd  Officer, 

X  Chief  officer. 

§  Navigating  Lieutenant. 


of  ihe  Royal  Society  for  1871.  9 

As  has  already  been  explained,  every  one  of  these  97  ships 
carries  a  set  of  standard  instruments,  each  of  which  has  been 
verified  at  Eew,  and  is  re-compared  either  at  the  office  or  at  the 
port  of  arrival  as  soon  as  the  voyage  is  over,  so  as  to  ensure  that 
any,  even  the  slightest,  change  in  the  corrections  shall  not  pass 
unnoticed. 

Appendix  No.  III.  contains  a  list  of  the  documents  received 
during  the  year  in  this  department. 

In  continuance  of  what  was  said  in  the  Report  for  1870  in  Arrears  of 
reference  to  the  arrears  of  work  found  by  them  in  the  office,  the  ^^'^• 
Committee  are  glad  to  say  that  good  progress  has  been  made  in 
completing  the  several  investigations. 

The  monthly  charts  of  the  meteorolo^cal  information  for  the  Chartg  of  coast 
west  and  south  coasts  of  South  America  have  been  published  ^  ^^}^ 
with  explanatory  notes.*  America. 

The  materials  for  some  parts  of  the  district  referred  to  are  very 
scanty,  but  from  their  general  accordance  with  each  other  it  is 
sufficiently  apparent  that  they  give  a  fair  representation  of  the 
meteorological  conditions  of  that  part  of  the  Ocean.  Among 
other  matters  rendered  visible  by  them  is  the  existence  of  an 
area  of  relatively  high  barometricfii  pressure  over  the  Pacific  about 
the  30th  parallel  of  southern  latitude,  which  changes  its  position 
slightly  from  month  to  month,  but  never  extends  to  the  land. 
The  sea  surface  temperatures  also  show  that  off  the  coast  of 
Chili  the  water  is  warmer  than  the  air,  a  fact  at  variance  with 
the  generally  received  opinion. 

In  addition  to  the  information  exhibited  in  the  Charts,  the 
publication  contains  meteorological  results  on  the  Falkland 
Islands  and  Valparaiso  from  information  in  the  office,  and  for 
five  other  stations,  Punta  Arenas,  Puerto  Montt,  Coquimbo, 
Santiago,  and  Copiapo  from  papers  by  Dr.  J.  Hann,  published  in 
the  Journal  of  the  Austrian  Meteorological  Society. 

An  investigation  into  the  currents  and  surface  temperature  Atlantic  Car- 
of  the  North  Atlantic  from  the  Equator  to  40°  N.,  for  2^  >«^t  Charts, 
degree  squares,  which  had  been  left  in  an  advanced  state  by 
Admiral  FitzRoy  has  been  completed,  and  the  charts,  one  for 
each  month,  with  a  general  chart  for  the  year,  lithographed. 
The  text  of  the  paper  was  in  the  press  at  the  end  of  the  year, 
and  the  work  has  since  been  published.t  These  charts  do  not, 
of  course,  aim  at  the  same  degree  of  minuteness  of  delineation  as 
those  which  will  result  from  the  special  investigation  of  the 
equatorial  portion  of  the  Atlantic  to  which  reference  has  been 
made  at  page  7,  but  in  the  meantime  it  has  been  deemed  desirable 
to  place  in  the  hands  of  the  public  an  amount  of  information  not 
elsewhere  attainable. 

These  .Charts  show  that  the  easterly  current  which  sets  into 

*  Contributions  to  our  Knowledge  of  the  Meteorology  of  Cape  Horn  and  the  West 
Coast  of  South  America.    Stanford,  1871.     Price  28.  6d, 

t  Corrents  and  Surface  Temperature  of  the  North  Atlantic  Ocean  from  the  Equator 
to  40°  N.    Stanford,  1872.    Price  2*.  6rf. 
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Atlantic  Cnr^    the  Gulf  of  Guinea  has  its  maximom  extent  in  Angnst,  reaching 
Tent  Charts.      to  45""  W.  longitude,  flowing  between  S"  and  W  N.  latitude,  on 
the  meridian  of  20°  W. ;  and  its  minimum  extent  in  Febroary  in 
longitude  25**  W.,  flowing  between  2^  and  6°  N.  on  the  20th 
meridian.     From  Februaiy  to  August  it  is  extending  itself  to 
the  westward  and  northward,  and  from  August  to  February 
it  is  retreating  again.    From  March  to  November^  that  is,  when 
this  current  is  fi3lest»  it  abuts  upon  the  African  coast  between 
latitude  5°  and  11°  N.^  part  of  it  is  deflected  to  the  north- 
ward, and  combining  with  the  North  African  current,  flows  into 
the  Westerly  Drift.    During  the  months  from  December  to 
February  inclusive,  the  North  African  current  appears  to  be  the 
stronger  and  flows  to  the  south-eastward^  mingling  with  the 
Guinea  current.     The  North  African  current  appears  to  be  best 
developed  during  the  months  from  December  to  June»  and  to  be 
very  feeble  during  the  rest  of  the  year.    Thus,  while  the  Guinea 
current  is  at  its  maximum,  the  North  African  current  is  at  its 
minimum,  and  vice  verad, 
Anemometrical      The  discussion  of  the  anemometrical  data  for  the  station  of 
^kievM^L  Sand  wick  Manse,  in  the  Orkney  Islands,  for  the  six  years  1868-8, 
*  was  all  but  completed  at  the  end  of  the  year,  and  will  be  pub- 
lished as  an  appendix  to  the  Quarterly  Weather  Report  for  1871. 
Do.  for  The  anemometer  at  Bermuda  was  erected  early  in  1859,  and  it 

Bermoda.  Y^g^  i^^i,  3^^  work  ever  since  that  time;  but  it  is  found  that 
only  the  first  four  years  of  the  returns  are  sufiiciently  satisfac- 
tory to  be  worth  the  labour  of  discussion.  These  have  been 
accordingly  taken  in  hand.  The  instrument  has  lately  been 
thoroughly  repaired,  and  is  again  in  complete  working  order. 
<'City^  The  special  investigation  into  the  weather  of  the  Atlantic 

Boston"  gale,  during  the  first  few  days  of  February  1870  has  been  prosecuted 
steadily  by  Capt.  Toynbee,  and  the  charts,  15  in  number,  were 
in  process  of  being  lithographed  at  the  end  of  the  year.  They 
will  be  published  in  the  course  of  the  summer.  It  is  hoped  that 
the  information  afforded  by  these  charts  will  form  a  reaUy  useful 
addition  to  our  knowledge  of  the  weather  of  the  Atlantic 
Supply  of  As  in  former  years  meteorological  information  has  been  sup- 

informta^^.  P^^®^  ^  several  gentlemen  who  were  engaged  in  various  investi- 
gations, the  expense  of  copying  has  been  defrayed  by  the 
a])plicants  whenever  it  amounted  to  more  than  a  few  shillinga 
The  most  important  case  of  such  supply  has  been  that  to 
Mr.  Meldrum,  of  the  Mauritius. 
Stock  of  instra-  In  Appendix  IV.  Will  be  found  a  list  of  all  the  instruments 
ments.  supplied  to  ships  in  the  Boyal  Navy  during  the  year,  with  a 

statement  of  the  entire  stock  and  distribution  of  instalments 
standing  on  the  books  to  the  account  of  the  Admiralty  on  the 
31st  December  1871.  This  latter  statement  is  prepared  from  the 
latest  returns  furnished  by  the  storekeepers  at  the  respective 
dockyards,  &c. 

Appendix  V.  gives  similar  information  with  regard  to  the 
Board  of  Trade  instruments. 
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The  number  of  reporting  stations  on  our   coasts  has  been  station  in  the 
augmented  by  the  addition  of  the  station  in  the  Shetland  Islands,  Shetland 
to  which  reference  was  made  in  the  last  Report,     The  station  is       °   * 
situated  at  Dunrossness,  about  seven  miles  north  of  Sumburgh 
Head.     The  establishment  of  this  outpost  beyond  our  northern 
coasts  has  been  of  the  greatest  importance  to  the  study  of  the 
weather  both  in  these  islands  and  in  Norway  and  Denmark. 

It  is  to  be  regretted  that  the  cable  has  not  been  constantly  in 
working  order,  so  that  the  communication  with  the  islands  has 
been  subject  to  more  frequent  interruptions  than  was  at  all 
anticipated. 

In  a  few  cases  changes  have  been  made  in  the  stations  or  in  Changes  in 
the  observers.  Of  the  former,  the  most  important  haa  been  at  Btations. 
LdverpooL  The  instruments  at  that  place  were  formerly  situated 
at  the  telegraph  office,  in  the  centre  of  the  town,  and  as  this  was 
surrounded  by  high  buildings  the  records  of  temperature  and  rain- 
&11  were  unreliable.  By  the  kind  liberality  of  the  Mersey  Docks 
and  Harbour  Board  the  observations  are  now  taken  at  their 
observatory  on  Bidston  Hill,  near  Birkenhead,  and  transmitted 
over  their  wire,  free  of  cost,  to  Liverpool.  Mr.  J.  Hartnup,  jun., 
has  kindly  undertaken  to  furnish  the  reports.  At  Ab^deen^ 
Mr.  J.  Qibson,  who  has  acted  most  efficiently  as  reporter  for  five 
years,  has  found  that  his  duties  will  no  longer  allow  him  to  take 
the  observations  regularly^  and  accordingly  the  reports  are  now 
furnished  by  Mr.  J.  M'Cormack. 

All  the  stations  were,  as  usual,  visited  by  Mr.  Scott  in  the 
course  of  the  year,  and  everything  was  found  in  good  order.  A 
list  of  the  stations,  with  the  observers'  names^  will  be  found  at 
Appendix  VI. 

As  regards  the  future  extension  of  the  telegraphic  system,  the 
Committee  hope  to  be  able  to  establish  a  station  in  the  Hebrides 
as  soon  as  the  cable  shall  have  been  laid  to  those  islands. 

The  Committee  have  been  for  some  time  desirous  of  rendering  Beports  from 
their  daily  reports  more  generally  useful  to  the  public,  and  par-  inland  stations, 
ticularly  to  the  agricultural  interest,  than  they  can  be  at  present. 
Information  derived  almost  exclusively  from  coast  stations  must 
necessarily  be  incomplete  as  regards  the  weather  of  the  interior, 
as  the  conditions  of  temperature,  cloud  and  rain,  on  the  seaboard 
are  often  very  local.  They  opened  communications  with  the  Post 
Office  authorities  early  in  the  year  1870,  with  the  view  of  adding 
a  small  number  of  iidand  stations  to  their  existing  list,  but  up 
to  the  dose  of  1871  no  definite  arrangement  had  been  made; 
however,  they  hope  ere  long  to  be  able  to  state  that  the  negotia- 
tions have  come  to  a  successful  termination.* 

The  reports  from  Heart's  Content^  for  the  free  transmission  of  Discontinuance 
which  over  their  ocean  wires  the  Committee  have  been  for  four  ^^^^'^  ^ 
years  indebted  to  the  Anglo-American  Telegraph  Company,  have  gtatlon. 


*  The  system  will  come  into  operation  on  the  Ist  of  July. 
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France. 


Norway. 


Holland. 


Denmark. 


Hamburg. 


Preparation  of 
daily  weather 
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now  been  discontinued^  as  the  Company  intimated  that  they 
would  be  obliged  to  make  a  charge  for  the  messages.  The 
Committee  have,  therefore,  deemed  it  advisable  to  decline  the 
reports  altogether,  as  they  consider  that  the  money  would  be 
better  spent  on  additional  stations  in  these  islands. 

With  reference  to  the  proposal  made  last  year  to  the  British 
Association  for  the  extension  of  the  European  telegraphic  weather 
system  to  the  Azores,  the  Committee  have  received  an  unofficial 
communication  from  Professor  Buys  Ballot,  and  have  given  him 
to  understand  that  as  soon  as  the  proposal  is  in  a  sufficiently 
mature  condition  for  him  to  give  an  estimate  of  the  probable  cost 
of  the  messages,  they  will  be  ready  to  take  the  matter  into 
consideration. 

The  arrangements  for  exchange  of  information  with  foreign 
countries  have  been  extended  during  the  year.  With  France 
the  system  which  was  in  existence  before  the  war  of  1870,  and 
which  was  described  in  the  Report  for  1869,  has  been  restored, 
the  only  change  in  it  being  the  substitution  of  Charleville  as  a 
reporting  station  for  Strasburg. 

There  has  been  no  change  whatever  as  regards  Norway  during 
the  year  excepting  that  the  office  has  forwarded  the  reports  from 
the  Shetland  Islands  to  Christiania  whenever  they  have  been 
received. 

With  Holland,  too,  there  is  no  change  to  report;  but  as 
regards  Denmark  and  Hamburg  the  arrangements  have  been 
materially  modified. 

From  Denmark  the  office  receives  daily  repoi-ts  from  the  island 
of  Fano,  and  sends  in  return  intelligence  of  storms  whenever 
necessary. 

As  regards  Hamburg,  the  anticipations  held  out  last  year  have 
been  fulfilled,  and  the  Norddeutscbe  Seewarte  has  undertaken  to 
supply  during  the  winter  months  daily  reports  from  Cuxhaven, 
at  the  mouth  of  the  Elbe.  This  service  was  commenced  before 
the  close  of  the  year.  In  return  the  office  sends  occasional 
intelligence  of  storms  similar  to  that  transmitted  to  Holland  and 
Denmark,  and  arrangements  are  in  progress  for  a  more  complete 
system  of  exchange  of  information.  As  a  proof  that  the  British 
telegraphic  reports  are  valued  by  the  authorities  at  Hamburg,  the 
Committee  may  quote  Herr  von  Freeden's  statement  in  his 
annual  ^report  for  1871,  p.  7,  that  "it  can  be  proved  from  our 
"  daily  weather  reports  that  out  of  23  storms  felt  in  Hamburg 
'*  during  the  year,  22  had  come  across  the  British  Islands.'' 

The  office  receives,  or  would  receive,  were  the  continental 
telegraphic  communications  perfect,  38  reports  every  morning, 
and  9  every  afternoon.  The  stations  are  situated  along  the 
entire  coast  of  the  continent,  from  Christiansund,  in  lat.  63®  N,, 
to  Corunna. 

The  daily  observations  are  taken  at  8  a.m.,  Greenwich  time, 
and  most  of  the  telegrams  arrive  in  London  about  9  o'clock. 
They  are  at  once  transmitted  to  the  office  by  the  private  wire. 
An  hour  is  required  for  their  reduction,  discussion,  and  the 
preparation  of  the  daily  weather  report,  copies  of  which  are  at  once 
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supplied  for  the  afternoon  issue  of  several  of  the  London  papers.  Preparation  of 
A  wind  chart  for  the  day  is  also  drawn  for  the  "  Shipping  Gazette."  daUy  weather 
A  brief  telegraphic  re8um6  of  the  weather  is  despatched  to  the  "^^ 
Marine  Ministry  in  Paris,  and  if  necessary,  telegraphic  intelligence 
of  storms  or  of  atmospherical  disturbance  is  sent  to  our  own 
coasts  and  to  foreign  countries.  Later  in  the  day  the  foreign 
telegrams,  and  subsequently  the  afternoon  reports,  come  in. 
Copies  of  the  complete  report  are  then  sent  by  post  to  the  news- 
papers for  next  day's  morning  issue,  and  to  certain  seaports^  23  in 
number,  which  have  applied  for  it  on  the  terms  named  in  the 
circular  issued  by  the  Committee  in  March  1867.  (See  Report, 
1867,  p.  17.)  In  addition,  copies  are  supplied  to  a  number  of 
gentlemen,  most  of  whom  send  in  regular  observations  to  the 
office.  The  Report  is  also  sent  to  9  societies,  &c.  in  Great 
Biitain,  as  well  as  to  the  Meteorological  Committee  of  Calcutta^ 
and  to  18  foreign  institutions.  A  complete  list  of  the  recipients 
will  be  found  at  Appendix  VII.  • 

The  intelligence  of  storms  which  is  sent  out  from  the  office  is  Telegraphic 
of  different  characters,  according  to  the*  requirements  of  the  place  ▼J^tiier  in- 
which  receives  it.  In  Appendix  VIII.  will  be  found  a  list  of  the  ^  *fi^<*' 
stations  which  are  furnished  with  drums,  in  accordance  with 
circular  278  of  the  Board  of  Trade,  issued  in  November  1867 
(Report  for  1869,  Appendix  VIII.).  These  stations  were,  at  the 
end  of  December,  128  in  nuniber,  situated,  63  in  England,  14  in 
Wales,  32  in  Scotland,  13  in  Ireland,  3  in  the  Isle  of  Man,  and 
3  in  the  Channel  Islands.  Lamps  for  'night  use  are  supplied 
to  a  few  of  the  stations.  All  the  stations  have  been  established 
and  are  in  accordance  with  the  terms  laid  down  in  the  circular, 
excepting  the  dockyards,  which  are  of  course  under  Admiralty 
management.  The  messages  sent  consist  of  an  order  to  hoist 
the  drum,  accompanied  by  a  brief  explanation  of  the  reasons 
why  it  is  to  be  hoisted.  The  message  is  posted  up  as  soon 
as  it  is  received,  for  the  information  of  the  public.  It  con- 
tinues in  force  for  48  hours,  and  no  longeVy  from  the  time  of  its 
receipt,  unless  modified  by  a  subsequent  telegram,  which  is 
frequently  sent,  either  when  the  danger  is  known  to  have  passed 
over,  or  when  there  are  signs  of  the  approach  of  another  storm. 

It  will  be  noticed  that  the  time  during  which  the  drum  is  kept  ExteDBion  of 
up  has  been  extended  from  36  hours  to  48.     It  was  found  that  time  of 
not  unfrequently  the  necessity  of  hauling  down  the  drum  at  the  ^^"^  "^ 
expiration  of  36  hours  was  disadvantageous.     In  any  case  if  the 
danger  appears  to  be  over  before  the  48  hours  are  out,  an  order 
is  issued  to  lower  the  drum. 

In  addition  to  the  foregoing,  a  special  telegram  is  sent  to  the  Telegraphy  to 
Underwriters'  Association  of  Liverpool,  whenever  the  difference  I'iv«T>ool« 
between  any  two  barometrical  readings  taken  that  morning 
in  these  islands  or  on  the  adjacent  French  coast,  exceeds  half 
an  inch.  The.  message  consists  of  reports  of  the  atmospherical 
pressure  and  the  wind  at  the  most  important  stations.  By  this 
means  intelligence  of  the  general  conditions  of  weather  that 
morning  reaches  the  underwriters'  rooms  daily  before  1  o'clock, 
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as  long  as  the  atmosphere  oontinnes  in  a  disturbed  condition. 
The  entire  expense  of  transmission  of  these  telegrams  is  borne  by 
the  Association. 

All  intelligence  transmitted  to  the  coasts  is  also  forwarded  to 
Lloyd's  Booms,  where  it  is  at  once  posted  up  for  the  information 
of  the  members. 

No  change  has  been  made  in  the  character  of  the  intelligence 
sent  to  foreign  countries,  or  in  the  conditions  under  which  the 
messages  are  despatched,  so  that  the  Report  for  1869  gives  full 
information  on  this  point. 

There  is  no  change  to  note  in  the  system  of  issue  of  telegraphic 
warning  messages,  excepting  that  just  mentioned,  as  to  the 
extension  of  the  time  of  keeping  the  drum  up ;  but  in  the  course 
of  the  past  year  a  return*  was  supplied  to  the  House  of  Commons, 
on  the  motion  of  the  President  of  the  Board  of  Trade,  which 
gives  some  facts  of  interest  as  regards  the  practical  value  and 
utility  of  the  system.* 

The  warnings  which  were  issued  were  compared  with  the 
weather  experienced  on  the  coasts  as  recorded  by  the  various 
continuously  self-registering  anemometers,  by  the  telegraphic 
reporter,  and  by  the  several  gentlemen  who  have  volunteered 
to  observe  for  the  office. 

The  coasts  were  subdivided  into  nine  districts,  as  will  be  seen 
in  the  subjoined  table.  Two  large  tracts  of  coast  are  entirely 
omitted,  the  west  of  Ireland  from  the  Shannon  to  Malin  Head, 
and  the  west  of  Scotland  from  the  Mull  of  Cantire  to  Cape 
Wrath.  No  warnings  were  sent  to  any  place  on  those  coasts 
except  to  Ghdway,  and  no  information  as  to  weather  has  been 
received  from  them. 

It  should  be  remembered  that  in  analysing  the  reports  "  all 
''  observations  of  the  wind  in  which  the  force  exceeded  7  (a 
"  moderate  gale),  or  the  velocity  exceeded  40  miles  an  hour, 
"  have  been  quoted  as  instances  of  the  occurrence  of  a  gale,  but 
*'  it  has  not  been  considered  that  the  drum  was  hoisted  laie  or 
''  was  hauled  down  too  soon,  unless  the  force  of  9  (a  strong  gale), 
"  or  the  velocity  of  50  miles  an  hour  was  reached  prior  to  the 
''  issue  of  the  order  to  hoist,  or  mbsequent  to  the  issue  of  the 
"  order  to  lower." 

In  the  summary,  all  cases  in  which  the  signal  has  been  shown 
to  be  partially  late  by  one  single  report  of  force  9,  or  of  the 
velocity  of  50  miles,  have  been  specially  noted  in  the  remarks, 
and  marked  with  a  p. 

All  telegrams  which  were  late,  owing  to  the  intervention  of  a 
Sunday,  are  marked  with  8.  Two  of  the  most  serious  gales  of 
the  year,  those  of  February  6  and  October  16,  were  missed,  owing 
to  the  &ct  that  they  occurred  on  Sunday  nights. 


*  Returns  shoiring  the  lists  of  places  to  which  telegraphic  weather  intelligenoe  was 
sent  in  1870,  arranged  according  to  coasts,  and  diowing  the  number  of  telegrams 
sent  to  each  station,  and  the  storms  reported  on  the  coasts  of  the  British  Islands  in 
1870,  with  summary. — ^Parliamentary  Paper,  No.  504.    Angost  21,  1871. 
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IrdaDd,  South 


Scotland,  East 

„  West  (CHyde) 
England,  Kortb-vest 

„        West 

„        Sooth        • 

„  South-east- 
£a«t 

Totals  - 

Fer-eentages    - 


It 


42 
47 
31 
42 
47 
43 
40 
30 
27 


349 


23 
18 
10 
13 
27 
27 
20 
11 
14 


163 


46-7 


8 

16 
8 
9 

11 
9 

11 
7 
7 


76 


21-8 


11 
if 


t^^  OB 


6 

11 
14 

14 
8 
2 
7 

12 

4 


78 


22-4 


1-4 


Besnltsof 
systeuL 


13 


8'7 


14 


4-0 


1,2  8,  2  p, 

2  8, 

1,2  a, 

5  8, 
2  8, 

5  8, 

8  5, 


The  Report  concludes  with  the  following  words : — 

^'  From  the  above  summary  it  will  be  seen  that  the  absence  of 
out-stations  on  the  west  coast  of  Scotland  throws  serious  diffi- 
culties in  the  way  of  forming  a  judgment  as  to  the  prospects  of 
weather  in  that  country.  The  number  of  instances  in  which 
telegrams  sent  to  the  south-east  coast  of  England  were  not 
justified  by  subsequent  weather,  is  attributable  to  the  fact  that 
many  of  the  storms  did  not  advance  beyond  the  entrance  of  the 
English  Channel" 

The  Committee  cannot  but  consider  the  figures  shown  in  the 
foregoing  table  as  very  satis&ctoiy. 

The  mean  monthly  values  for  barometrical  pressure  and  for  Mean  results 
rainfall  for  several  of  the  telegraphic  stations  for  the  five  years,  '^^  telegraphic 
1866-70,  have  been  published  in  the  Quarterly  Weather  Report  "***'''°'* 
for  1870.*    The  means  for  temperature  were  not  calculated, 
owing  to  the  unsatis&ctory  conditions  of  the  exposure  of  the 
thermometers  in  many  instances. 

In  the  last  Report  the  Committee  intimated  that  they  were  Mr.  Scott*8 
anxious  to  extend  the  system  of  exchange  of  telegraphic  infer-  tour  to  Sweden, 
mation  to  Sweden  and  Denmark.     Accordingly  they  instructed 
Mr.  Scott,  who  was  in  Norway  in  the  course  of  the  autumn,  to 
extend  his  tour  to  Stockholm,  Upsala,  and  Copenhagen,  with  the 

*  The  8tation8are: — Nairn,  Aberdeen,  Leith,  Scarborough,  Yarmouth,  Androsaan, 
Greencaatle,  Holyhead,  Valencia,  Boche'8  Pomt  (8  yeara  only),  Penzance,  Plymouth, 
Portsmouth,  ai)d  London. 
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view  of  instituting  negotiations  for  the  above  object  On  his 
return  he  submitted  a  report  to  them  from  which  they  would 
extract  the  most  important  particulars  for  these  pages. 

At  Christiania  he  saw  Professor  Mohn,  the  Director  of  the 
Meteorological  Institute  of  Norway,  an  establishment  with  which 
the  office  has  maintained  for  several  years  relations  of  a  most 
satisfactory  nature. 

At  Stockholm  he  saw  Dr.  Lindhagen,  Secretary  to  the  Academy 
of  Science,  and  made  arrangements  with  him  to  submit^  through 
the  Academy,  to  the  Swedish  Government  any  propossJs  for  an 
interchange  of  telegraphic  information  with  Sweden  which  the 
Committee  might  be  disposed  to  make.  From  Professor  Gyldfen, 
also,  Director  of  the  Observatory  of  Stockholm,  considerable 
assistance  was  derived. 

At  Upsala,  which  was  the  next  place  visited,  Mr.  Scott  re- 
ceived a  most  cordial  reception  from  Professor  Gustav  Svanberg 
and  Professor  Bubenson,  the  latter  of  whom  takes  charge  of  the 
meteorological  department  of  the  Observatory,  and  has  for  some 
years,  with  the  voluntary  assistance  of  some  of  the  students, 
carried  out  an  uninterrupted  series  of  hourly  eye  observations. 
The  amount  of  labour  entailed  thereby  has  been  very  serious, 
but  it  has  been  fortunately  rendered  no  longer  necessary  by  the 
adoption  of  Dr.  Theorell's  meteorograph. 

To  Professor  Rubenson,  especidly,  Mr.  Scott  is  indebted  for 
most  useful  advice  as  to  the  proposed  system  of  telegraphy  with 
SwedeiL 

At  Copenhagen  the  idea  of  an  exchange  of  telegrams  was 
received  with  the  greatest  readiness,  not  only  by  Professor 
Steenstrup  and  the  professed  meteorologists,  among  whom 
Captain  Hoffiotieyer  and  Herr  Docent  Fjord  should  be  named,  but 
by  the  Government.  The  Minister  of  Finance,  to  whom  Mr. 
Scott  was  introduced  by  Herr  Tietgen,  chairman  of  the  Great 
Northern  Telegraph  Company,  was  most  favourably  disposed  to 
the  plan,  as  was  also  the  Telegraph  Director,  M.  Faber. 

Herr  Tietgen  further  expressed  his  readiness  on  behalf  of  the 
Great  Northern  Telegraph  Company  to  allow  the  messages  to 
pass  free  over  their  lines. 

Under  these  circumstances  the  Committee  have  addressed  a 
letter  to  the  Academy  of  Stockholm,  proposing  a  daily  exchange 
of  telegrams  from  four  stations  (Haparanda,  Hemosand,  Upsala, 
and  Wisby,)  in  return  for  reports  from  any  four  British  stationa. 
To  the  Ministry  of  Finance  at  Copenhagen,  they  have  proposed 
an  exchange  of  reports  from  two  stations,  naming  Fano*  and 
Skagen. 

Very  satisfactory  answers  have  been  received  to  the  respec- 
tive proposals,  and  the  negotiations  are  still  in  progress. 

While  thus  gradually  extending  their  network  of  stations 
over  Northern  Europe,  the  Committee  have  not  been  neglectful 
of  the  study  of  our  own  weather,  which  is  now  regularly  and 
careftdly  discussed  for  the  purposes  of  the  Quarterly  Weather 
Beport,  as  Las  been  described  in  previous  Beports.     In  order  to 

*  The  reports  from  this  station  began  on  the  1st  of  October. 
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render  this  discussion  more  complete,  the  various  continental 
bulletins  are  consulted,  a  list  of  which  is  given  in  the  note.* 

Before  the  dose  of  the  year  the  attention  of  the  Committee  Daily  Weather 
was  directed  to  the  desirability  of  publishing  a  daily  chart  of  the  Cli«t8. 
weather.  Various  plans  were  proposed,  and  early  in  January  1872 
one  was  adopted,  which  was  suggested  by  Mr.  Francis  Oalton, 
and  of  which  a  specimen  is  shown  in  Part  II.  The  informa- 
tion is  given  on  four  separate  charts,  exhibiting  respectively 
the  conditions  of— I. Barometrical  pressure;  II.  Temperature; 
in.  Wind  and  Sea  disturbance ;  IV.  Stat«  of  the  Sky  and  Rain.t 

The  practice  of  lending  fishery  barometers  to  small  ports  and  Fishery 
fishing  stations,  as  described  in  previous  reports,  has  been  con-  iwrometera. 
tinued.  Two  of  these  instruments  were  issued  during  the  year, 
and  there  are  now  115  stations  on  our  coasts  supplied  by  the 
office  with  barometers  for  public  use.  They  are  situated  50  in 
England,  2  in  Wales,  40  in  Scotland,  21  in  Ireland,  and  2  in  the 
Isle  of  Man.     See  App,  No.  IX. 

III.— Land  Meteorology  of  the  British  Islands. 

This  branch  of  the  office  has  not  undergone  any  material 
change  in  its  operations  during  the  past  year.  The  seven  Obser- 
vatories were  visited  by  Mr.  Scott  in  the  course  of  the  summer, 
and  were  found  to  be  uniformly  in  thorough  working  order. 

The  anticipations  held  out  in  the  Report  for  1870,  with  Kew  Obser- 
reference  to  the  future  relations  of  the  office  with  the  central  ^^^^y- 
Observatory  at  Kew,  have  been  fulfilled  in  a  satisfactory  manner ; 
the  Council  of  the  Royal  Society  having  requested  the  Members 
of  the  Meteorological  Committee,  under  the  name  of  the  Kew 
Committee  of  the  Royal  Society,  to  undertake  the  manage- 
ment of  the  Observatory,  and  placed  at  their  disposal  a  sum  of 
money  from  the  Gassiot  Fund,  sufficient  to  defray  the  expenses 
of  the  magnetical  observations  carried  on  there.     The  entire 

*  List  of  Daily  Meteorological  BaUetinB  received  at  the  Meteorological  Office  : — 


Place. 

Whence  issued. 

Christiania  -      - 

Norske  Meteorologiske  Institut 

Copenhagen 

K.  Landhos-holdning's  Selskab. 

Hamburg 

Nord-deutsche  Seewarte. 

Ldsbon  ... 

Observatorio  do  Infimte  D.  Luiz. 

»      ■ 

Angra  do  Heroismo,  Azores. 

»>      "            ■            ■ 

Funchal,  Madeira. 

Madrid  - 

Observatory. 

Paris     - 

Paris     - 

Observatoire  M^teorologiqne  Central  de  Montsoaris. 

St.  PeterBbnrg  - 

Central  Physical  Observatory. 

Utrecht - 

Koningl^k  Nederlandsch  Meteorologisch  Institnut 

Vienna  -            -            - 

E.  K.  Central-Anstalt  fiir  Meteorologie  and  Erdmag- 

netismns. 

"Washington 

War  Office. 

t  These  Charts  are  delivered  hy  hand  at  about  2  p.m.  in  London.  They  are  fur- 
nished to  most  of  the  public  offices.  The  rate?  of  subscription  are  :  for  hand  delivery, 
1 0«.  per  quarter ;  for  delivery  by  book  post,  5«.  per  quarter. 

29735.  B 
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operations  will  therefore  be  conducted  in  future  under  their  own 
superintendence. 

It  need  scarcely  be  stated  that  the  management  of  the  Obser- 
vatory and  the  officeare  totally  independent  of  each  other^  inasmuch 
as  the  former  has  been  entrusted  to  them  by  the  Royal  Society, 
to  which  body  therefore  the  annual  reports  will  be  presented. 

The  self-recording  rain  gauges  at  all  the  observatories  com- 
menced regular  work  on  the  1st  of  April 

The  only  change  in  the  instruments  which  is  now  in  contem- 
plation^ is  an  alteration  in  the  mode  of  registration  of  the 
anemographs.  It  will  have  been  noticed  in  the  last  Report  that 
the  continuous  records  of  velocity  furnished  by  the  instruments 
are  cut  up  into  hourly  sections  for  the  purposes  of  publication  in 
the  Quarterly  Weather  Report.  Mr.  De  La  Rue,  to  whom  the 
suggestion  of  this  improvement  is  due,  has  devised  a  method  of 
modifying  the  registering  portion^  so  that  the  instrument  itself 
should  furnish  the  hourly  traces.  One  of  these  anemographs 
is  now  ready,  and  performs  satis&ctorily,  and  it  is  intended 
gradually  to  alter  the  anemographs  to  correspond. 

Considerable  delays  have  unSfortunately  occurred  in  the  pub- 
lication of  the  volume  of  the  Quarterly  Weather  Report  for  1870, 
so  that  as  yet  no  material  reduction  of  the  amount  of  arrears 
has  taken  place.  These  delays  have  been  partly  caused  by  the 
difficulties  met  with  in  the  adoption  of  the  process  of  printing 
the  plates  £rom  the  copper. 

The  scale  portion  of  the  plates  is  now  produced  by  the  process 
of  electrotyping,  and  it  was  found  that  several  of  the  plates  first 
produced  were  not  sufficiently  solid  to  bear  the  pressure  neces- 
sary for  printing,  so  that  serious  inconvenience  thereby  resulted. 

The  vapour  tension  has  been  inserted  on  the  plates  by  the  use 
of  the  trace  computer,  of  which  a  description  will  be  found  in 
Fart  II.,  and  from  the  beginning  of  April  the  rain  returns  also 
have  been  added ;  the  amount  which  has  fallen  in  each  hour  is 
shown  by  a  line  similar  to  that  for  the  wind. 

The  first  appearance  of  these  returns  of  rain  seems  a  suitable 
opportunity  ix)  introduce  fuller  records  of  rain  into  the  Quarterly 
Weather  Report  than  have  hitherto  appeared  in  it,  and  accord- 
ingly monthly  returns  will  be  published  firom  the  various  stations 
whence  observations  are  received  at  the  office. 

As  regards  the  mode  of  treatment  of  the  observations,  in  order 
to  show  the  monthly  and  daily  march  of  the  several  elements,  it 
has  been  determined  to  employ  Bessel's  well-known  interpolation 
formulee,  and,  as  a  first  step  towards  this  end,  a  translation  of 
Bessel's  original  paper,  "  On  the  Determination  of  the  Law  of  a 
Periodical  Phenomenon,"  has  been  inserted  in  the  Quarterly 
Weather  Report  for  1870. 

The  plan  of  publication  of  the  plates  having  now  been  defi- 
nitely adopted,  it  has  been  determined  to  consider  the  year  1871 
as  in  arrear,  and  to  accelerate  as  much  as  possible  the  plates  for 
the  year  1872,  clearing  off  the  year  1871  as  opportunity  may 
offer.  It  is  hoped  that  Part  I.  for  1871,  as  well  as  Part  I.  for 
1872,  will  be  published  at  latest  in  July  1872. 
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In  addition  to  the  anemometrical  records  from  their  own  Volunteer 
stations,  the  Committee  have  received  similar  returns  from  obBerverg. 
several  private  observers,  to  whom  they  would  here  express  their 
most  sincere  gratitude.  Among  these  they  would  name  par- 
ticularly His  Grace  the  Duke  of  Northumberland,  Alnwick 
Castle,  and  L.  J.  Crossley,  Esq.,  Moorside,  Halifax,  whose  returns 
are  complete.  Mr.  R  H.  Barnes,  of  Kensington  Palace  Gardens 
Terrace,  also  frimished  returns  as  long  as  his  anemometer  was  in 
operation. 

The  list  of  volunteer  observers  who  send  in  returns  of  various 
natures  has  grown  considerably  since  last  year.  It  now  consists 
of  28  names :  — 

Volunteer  Observers. 


Name. 

No.  of 
Fonn. 

Place. 

•  BaxendeU,  Joseph,  F.R.A.S. 

_ 

Femley  Observatory,  Soutbport. 

Bellingham,  J.  G. 

14 

Saffi-on  Walden. 

Byron,  Rev.  J.               -          - 
Clouston,  Rev.  C,  LL.D. 

17 

Killingholme,  Lincolnshire. 

12 

Sandwick  Manse,  Orkneys. 

Cooper,  CoL  E.  H.,  F.R.A.S. 

12 

Markree  Castle,  near  Sligo. 

Cooper,  W.  F.  - 

14 

Sheffield. 

Curtis,  Professor  A.  H. 

19 

Queen's  College,  Galway. 

fDunlop,  W.  H. 

— 

Annan  Hill,  Ayrshire. 

Dunn,  F.          -            -          - 

12 

Moreton-in-the-Marsh. 

Gerbardi,  C.     -            -          - 

19 

St.  Heller,  Jersey. 

t  Hoskins,  S.  E,,  M.D.,  F.R.S. 

--. 

Guernsey. 

Strathfield  Turgiss,  Hants. 

Griffith,  Rev.  C.  H.      - 

17 

Irvine,  J.          -            -          - 

15 

North  Shields. 

Livesay,  J.  G. 

17 

Ventnor. 

Mackrell,T.     - 

19 

Barnstaple  Meteorological  Com- 
mittee. 

Malleson,  Rev.  F.  A.     - 

17 

Broughton-in«Fumess. 

J  Mansell,  Dr.  - 

.^ 

Guernsey. 

Moore,  J.  W.,  M.D.      - 

19 

Dublin. 

Moyle,  M.  P.,  M.R.C.S. 

12 

Hdston. 

Prince,  C.  L.,  F.R.C.S. 

17 

UckMd. 

*  Redford,  Rev.  F. 

— 

SiUoth,  Carlisle. 

*  Richards,  W.  H. 

— 

Penzance. 

RoBse,  Earl  of,  F.R,S.  -    .      - 

19 

Birr  Castle,  Parsonstown. 

Sawyer,  F.  E.  - 

17 

Brighton. 

Stanford,  W.     - 

15 

Gorleston,  Yarmouth. 

Sutherland,  A.  - 

15,17 

Carrickfergus. 

Wilson,  J.  M.,  F.RA.S. 

19 

Rugby  Natural  History  Society. 

WooUett,G.C. 

19 

Acrise,  Canterbury. 

Description  cf  Forms. 

12.  Monthly  tables,  2  observations  daily;  14.  Monthly  table  and 
diagram,  1  observation  daily  ;  15.  Monthly  register,  diagram  of  baro- 
meter and  thermometer;  17.  Occasional  observations,  wind  and  weather  ; 
19.  Complete  monthly  register. 

*  Printed  weekly  register.  f  ^^rinted  observationB  monthly. 

X  Printed  occasional  obeenrationB. 

b2 
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LIBRARY. 

Appendix  X.  contains  a  list  of  the  donations  made  to  the 
libraiy  during  the  year.  Most  of  these  have  been  received  in 
return  for  the  publications  of  the  office.  In  addition  a  few 
volumes  have  been  purchased. 

In  consequence  of  the  constant  reference  which  is  made  to  the 
office  for  information  on  meteorological  questions,  it  has  been 
endeavoured  to  collect  a  small  library  containing  the  standard 
works  on  meteorology,  and  the  subjects  allied  to  that  science. 
The  Committee  are  glad  to  say  that  they  have  already  succeeded 
in  obtaining  several  of  the  most  importcmt  works. 

The  library  at  present  consists  of  nearly  1,800  volumes,  and 
about  1,200  pamphlets,  exclusive  of  charts  and  MS.  records  of 
observations.  The  pamphlets  are  bound  in  convenient  volumes 
for  reference.  The  books,  &c.  are  lent  to  the  staff  of  the  office, 
under  the  usual  regulations. 


EXPENDITURE. 

The  expenditure  during  the  year  has  exceeded  that  during  the 
preceding  year  by  the  amount  of  800i.  28.  lid,  in  consequence 
of  the  heavy  balances  due  to  the  Post  Office  for  telegraphy,  when 
the  last  report  was  printed,  which  have  since  been  paid. 

The  balance  sheet  will  be  found  at  Appendix  I.  On  the  whole 
the  transactions  of  the  year  show  that  the  actual  expenditure, 
duly  belonging  to  the  year  1871-2,  has  been  within  the  income  of 
that  year  to  the  extent  of  400Z. .  The  following  table  shows  the 
geneiul  distribution  of  the  expenditure  under  the  several  heads : 


1870-71. 

1871-72. 

Increase. 

Decreaae. 

£        8,    d. 

£      «.      d. 

£      «.    d. 

£     «.    d. 

1,195     7     0 

1,222  15     2 

27     8     2 

— 

„      rent,    attendance, 

and  contingencies     - 

787  11  10 

866  11     3 

78  19     6 

— 

Obeervatories    - 

4,376  11     9 

8,621     5     7 

... 

754     6     2 

Telegraphy 

1,394     0     4 

3,022  15     2 

1,628  14  10 

— 

Ocean  Meteorology 

2,007  16     8 

1,827     3     4 

- 

180  13     4 

Totals        £ 

9,760     7     7 

10,660  10     6 

1,736     2     5 

934  19     6 

Net  increase,  800/.  2«.  \\d. 


The  only  items  which  exhibit  a  material  difference  are  the 
observatories  and  telegraphy,  the  former  owing  to  the  cessation 
of  the  heavy  expenditure  for  pantagraphs  and  other  appliances  for 
reproduction  of  the  curves. 
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The  telegraphic  accounts  show  a  large  increase,  due  to  the 
circumstanoey  ahready  stated,  that  the  accumulated  bills  for  two 
years  were  paid  within  the  12  months. 

As  regards  the  accommodation  of  the  office,  in  addition  to  the  Accmnmoda- 
rooms  in  No.  113,  Victoria  Street  mentioned  in  last  report,  two  tionof  the 
other  rooms  in  the  same  house  were  secured  at  a  rent  of  101,  •®*^* 
All  these  rooms  have  now  been  given  up,  inasmuch  as  the  second 
floor  of  No.  116  became  vacant,  and  it  was  very  desirable  to 
place  all  the  departments  of  the  office  under  one  roof.     This  step 
has  not  involved  any  additional  pecuniary  liability. 

The  head  of  Ocean  Meteorology  shows  a  decrease  of  180Z.     It  instruments 
will  be  seen  on  the  revenue  side  of  the  balance  sheet  that  a  sum  procured  for 
of  about  lOOZ,  has  been  received  from  various  foreign  i^^stitu- ^^^  ""*^'' 
tions.     This  money  has  been  expended  in  the  purchase  of  certain 
instruments  ordered  by  the  institutions  in  question,  which  the 
office  has  procured  and  supplied  to  the  recipients  at  cost  price. 
These  items   have   tended  to  swell  the   cost  for  instruments, 
charged  under  Ocean  Meteorology,  to  the  extent  of  ]  00?. 

The  general  financial  statement  shows  an  apparent  balance  of  liabilities. 
1,496Z.  3«.  6d  in  favour  of  the  office  at  the  end  of  the  year,  but 
of  this  sum  368Z.  is  due  for  the  expenses  of  telegraphy  during 
the  three  months  ending  March  1872.  130Z.  will  be  required  for 
instruments  already  ordered  for  the  Admiralty  and  the  Mer- 
cantile Marine,  and  about  802.  for  other  outstanding  accounts, 
leaving  a  probable  surplus  of  about  920i.,  an  increase  of  466Z. 
on  the  balance  with  which  they  commenced  the  year. 

The  alteration  of  the  anemographs,  in  accordance  with  Mr. 
De  La  Rue's  suggestion,  already  noticed,  will,  if  carried  out, 
involve  an  expenditure  of  upwards  of  200?. 

The  proposed  addition  of  reports  from  inland  stations  to  the 
Daily  Weather  Reports,  and  a  fuller  discussion  of  the  mateiials 
in  hand  will  also  entail  extra  outlay ;  so  that  on  the  whole  the 
Committee  can  only  consider  that  their  finances  are  in  a  satis- 
factory condition.  The  expenses  of  an  extra  observatory  could 
not  be  estimated  at  a  lower  figure  than  about  700Z.  per  annum. 

Appendix  XI.  gives  a  list  of  the  present  staflT  in  the  employ-  Staff, 
ment  of  the  Committee,  and  of  their  several  occupations  and 
remunerations. 


SUMMARY. 

The  Committee  subjoin  the  usual  summary  of  their  operations 
during  the  past  year. 

1  Ocean  Meteorology, — The  number  of  barometers  afloat  on  the 
1st  of  January  1872  was  105,  as  compared  with  123  in  the 
preceding  year.  In  addition  all  the  ships  in  commission  in  the 
Royal  Navy  have,  as  usual,  received  all  their  meteorological  in- 
struments from  the  office. 

Sixty-eight  gentlemen  have  sent  in  registers  which  have 
received  the  mark  of  "  excellent.'' 
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The  investigation  into  the  meteorological  conditions  of  the 
Equatorial  portion  of  the  Atlantic  Ocean  is  in  a  satisfactory  con- 
dition. Notes  of  the  results  obtained  wiU  be  found  in  Part  II., 
p.  28.  Specimen  charts  are  to  be  issued  to  elicit  opinions  as  to 
the  proposed  system. 

.The  arrears  of  unfinished  work  found  in  the  office  have  been 
nearly  cleared  off.  Charts  of  Meteorological  Data  for  the  West 
and  South  Coasts  of  South  America  and  Monthly  Current  Charts 
for  the  Atlantic  Ocean  from  the  Equator  to  lat  40"^  N.  have  been 
published. 

The  discussion  of  the  anemometrical  results  for  six  years,  from 
the  Orkney  Islands^  has  been  completed,  and  the  work  is  in  the 
presa 

The  investigation  into  the  weather  of  the  Atlantic  at  the 
beginning  of  February  1870  is  nearly  complete. 

The  cost  of  this  department  has  been  l,S2,7L  3^.  4td. 

II.  Weather  Telegraphy  and  Signals. — No  serious  change  in 
the  system  has  been  made  during  the  year  excepting  the  extension 
of  the  time  during  which  the  drum  is  kept  up  from  36  hours  to 
48  hours. 

The  number  of  British  reporting  stations  has  been  increased  by 
one,  Dunrossness^  near  Sumburgh  Head. 

The  drum  is  hoisted  at  63  stations  situated  in  England,  1 4  in 
Wales,  32  in  Scotland,  13  in  Ireland,  3  in  the  Isle  of  Man^  and 
3  in  the  Channel  Islands. 

A  return  relating  to  the  warnings  issued  in  1870  has  been 
presented  to  the  House  of  Commons. 

Warnings  are  sent  to  the  coasts  of  Norway,  Denmark, 
Holland,  and  France,  as  well  as  to  Hamburg. 

Beports  are  now  received  from  Fano  in  Denmark^  and,  except 
in  the  summer  months,  from  Cuxhaven. 

Mr.  Scott  was  commissioned  to  visit  Sweden  and  Denmark, 
in  order  to  make  arrangements  for  an  exchange  of  tel^aphic 
information,  and  his  visit  has  already  led  to  practical  results. 

A  daily  weather  chart  is  now  issued,  as  is  explained  in 
Part  II.,  page  43. 

The  number  of  stations  to  which  fishery  barometers  have  been 
lent  has  been  increased  to  115,  situated  50  in  England,  2  in 
Wales,  40  in  Scotland,  21  in  Ireland,  and  2  in  the  Isle  of  Man. 

The  cost  of  this  department  has  been  3,022Z.  15«.  2d,  being  an 
increase  of  upwards  of  1,600Z.  on  the  amount  for  the  previous 
year,  owing  to  the  settlement  of  the  accounts  with  tiie  Post 
06Sce  outstanding,  April  1,  1871. 

III. — Lamd  meteorology  of  the  Britiah  lalcmde. — The  seven 
observatories  are  in  active  operation. 

Self-recording  rain  gauges  have  been  introduced  at  aU  the 
observatories. 

The  Quarterly  Weather  Report  for  1870  has  been  published, 
and  contains  some  valuable  appendices. 
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The  cost  of  this  department  has  been  3^6212. 5$.  7d,y  as  compared 
with  4,375Z.  11«.  9d.  in  the  previous  year.  This  reduction  is  due 
to  the  cessation  of  the  heavy  expenditiure  for  new  instruments. 

Ofjice. — The  expenses  of  management  in  salaries  and  wages 
have  been  1,222?.  15«,  2d. 

The  other  charges  incident  on  the  oflBce  for  rent,  furniture, 
postage,  &c.,  have  amounted  to  8662. 11a  3d 
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PART  IT. 


No.  1.— Description  of  the  Trace  Computer,  designed  by 

Mr.  Galton. 

(Constructed  by  Messrs.  Beck,  31,  Cornhill.) 

This  instrument,  which  is  at  present  employed  in  deducing 
and  dotting  out  a  vapour  tension  trace  from  the  corresponding 
traces  of  the  dry  and  wet  bulb  thermometers,  is  applicable  to  all 
kinds  of  similar  work,  by  using  appropriate  templets.  It  may 
be  used  to  deduce  and  dot  out  a  trace,  whose  ordinates  shall  be 
any  given  function  of  the  ordinates  of  two  other  independent 
traces,  the  abscissfe  of  all  three  being  identical. 


The  machine  consists  of  three  portions.  The  first  portion 
comprises  a  carriage  K,  shewn  only  in  Fig.  1,  which  moves  on 
tramways,  from  side  to  side.  Its  motion  is  governed  by  turning 
the  lowermost  of  the  three  milled  heads  shewn  at  the  bottom  of 
the  drawing,  the  axis  of  this  milled  head  caiTying  a  pinion  in 
gear  with  rack  work  fixed  to  the  carriage.     On  the  same  axis 
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another  wheel  is  attached,  it  is  the  middle  one  of  the  three 
wheels  shown  at  the  bottom  of  the  figure,  and  is  marked  k ; 
this  has  notches  into  which  a  light  spring  falls  as  a.  clicks  to 
enable  the  operator  to  move  the  carriage  through  definite  small 
steps.  On  the  carriage  K,  a  stage  is  mounted,  so  as  to  slide  to 
and  fro  upon  it^  by  turning  the  miUed  head  jusfc  seen  at  the 
extreme  right  hand  of  the  carriage  and  marked  Y.  This  stage 
has  clamps  p,  p,  and  is  otherwise  conveniently  arranged  for  hold- 
ing firmly  a  row  of  five  zinc  templets,  marked  P,  on  which  the 
dry  and  wet  bulb  traces  have  previously  been  scratched,  by  the 
pantagraph,  invented  by  myself  (see  Eeport  for  1871,  p.  31.)  To 
the  carriage -K  is  attached  a  vertical  frame  F,  parallel  to  the  front 
of  the  instrument,  by  means  of  two  standards,  of  which  the  outside 
one  is  marked  L  in  the  drawing.  Into  the  frame  F  is  slipped  a 
long  zinc  plate  Q,  intended  to  receive  the  trace  to  be  dotted  out  by 
the  machine.  This  plate  is  imperfectly  shown  in  the  figure,  to 
enable  the  machinery  to  be  drawn,  which  lies  behind  it.  It  is 
represented  as  not  being  quite  thrust  home^  which  accounts  for 
the  piece  projecting  on  the  right  of  the  frame,  and  all  the  left 
hand  part  of  it  is  broken  away  out  of  the  frame,  its  position 
being  indicated  only  by  the  jagged  edge  lying  under,  and  to  the 
left  of,  the  letter  F.  It  follows,  from  this  description,  that  the 
plate  which  receives  the  trace  of  vapour  tension,  and  that  bearing 
the  wet  and  dry  thermogram  traces,  move  together,  and  therefore 
the  intersections  of  all  three  of  them  by  any  vertical  plane,  parallel 
to  the  sides  of  the  instrument,  will  give  ordinates  having  iden- 
tical abscissae.  Now  the  optical  position  of  the  cross  wires  of 
the  microscope  M,  which  is  directed  on  the  dry  bulb  trace,  that 
of  the  microscope  N,  which  is  directed  on  the  wet  bulb  trace,  and 
the  pricker  R,  which  dots  the  vapour  tension  trace,  are,  by  the 
construction  of  the  instrument,  always  in  the  same  vertical  plane, 
parallel  to  the  sides  of  the  instrument,  and  therefore  in  every 
position  of  the  carriage  they  deal  with  ordinates  having  identical 
abscissae. 

The  second  stage  is  shown  in  the  lower  part  of  Fig.  2  more 
clearly  than  in  Fig.  1.  It  comprises  a  templet  T,  having  a 
curved  surface,  which  slides  from  side  to  side  on  a  carriage,  the 
carriage  itself  running  to  and  fro  on  a  tramway.  The  carriage 
is  of  the  shape  of  a  T,  its  leg,  which  is  prolonged  towards  the 
front,  is  in  gear  with  a  screw  m,  so  that  by  turning  the  milled 
head  the  carriage  is  made  to  move  to  or  fro  on  its  tramway.  A. 
microscope  M,  pointed  to  the  dry-bulb  trace  (furnished  with  a 
sliding  adjustment,  for  use  before  commencing  operations,)  is 
fixed  to  the  leg,  and  therefore  follows  the  to-and-fro  movements 
of  the  templet  T.  In  short,  to  use  well-known  phrases,  the 
movement  of  the  templet  in  Y  corresponds  to  the  ordinate  of  the 
dry-bulb  trace,  at  an  abscissa,  made  by  the  intersection  of  the 
trace  with  the  vertical  plane  spoken  of  at  the  end  of  the  last 
paragraph.  Again,  on  the  same  leg,  is  mounted  another  screw  n, 
which,  as  it  turns,  does  two  things :  it  screws  to  and  fro  the 
microscope  N  which  is  pointed  to  the  wet-bulb  trace,  and  also 
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by  a  pioion  at  its  end,  in  gear  with  rack  work  fixed  to  the 
templet,  it  causes  the  latter  to  slide  from  side  to  side  on  its 
carriage.  In  short,  the  movement  of  the  templet  in  X  corres* 
ponds  to  the  ordinate  of  the  wet-bulb  trace,  just  as  that 
of  the  templet  in  Y  corresponds  to  the  ordinate  of  the 
dry^-bulb    trace,     both    ordinates    having    identical 


^  <^ 


The  templet  T  is  a  curved  surface,  fashioned  according  to 
the  Vapour  Tension  tables.  Supposing  its  sides  (Y)  to  be 
graduated  to  degrees  of  temperature,  ranging  from  VJ"^  to  93°, 
and  its  front  and  back  (X)  to  be  graduated  to  the  range  of 
ordinary  differences  between  the  diy  and  wet  bulbs,  that  is 
from  0°  to  23°,  the  height,  z,  of  any  point  in  its  surface  corres- 
ponding to  the  ordinates  a;,  j/,  has  been  made  proportionate 
to  the  tabular  value  of  the  vapour  tension  corresponding  to 
y^  =  temperature  of  the  dry  bulb,  and  to  a5°  =  excess  of  tempera- 
ture of  the  dry  bulb  over  the  wet  bulb.  The  mechanical  con- 
struction of  a  templet  suitable  for  any  required  function  of  two 
variables,  is  neither  difficult  nor  costly,  owing  to  the  excellent 
machinery  now  used  by  first-class  makera  About  400  holes  are 
drilled  by  an  accurately  graduated 'drill,  to  the  depth  given  by 
the  tabiilar  values ;  and  the  intervening  surface  is  filed  and 
smoothed  away.     The  points  intermediate  between  those  that 
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are  actually  measured  are  thus^  in  fSatct,  graphically  interpolated. 
There  has  been  occasion  to  make  two  templets  for  this  instru- 
ment ;  both  were  carefully  tested  and  found  exceedingly  accu- 
rate ;'^  yet  their  cost  did  not  exceed  6^.  each. 

The  third  stage  is  more  clearly  shown  in  the  upper  part  of 
Fig.  2  than  in  Fig.  1.  It  consists  of  a  style  Z,  partly  counter- 
poised by  a  weight  W,  allowed  to  rest  vertically  and  with  slight 
pressure  on  the  templet.  It  carries  an  horizontal  tube^  in  which 
a  pricker  R  slides.  This  is  struck,  when  desired,  by  a  hammer  H 
worked  by  the  foot,  which  swings  through  the  dotted  arc  shown 
in  Fig.  1,  and  delivers  its  dot  upon  the  plate  Q,  at  a  height  vary- 
ing with  the  height  of  the  surface  of  the  templet  at  the  point 
on  which  the  style  rests  at  the  moment  of  delivering  the  blow. 

The  action  of  the  instrument  will  now  be  clearly  understood  : 
the  carriage  is  moved  through  a  short  space,  the  screws  m  and  ti 
are  turned  until  the  cross  wires  of  the  microscopes  M  and  N 
respectively  intersect  the  dry  and  wet-bulb  traces;  then  a 
pressure  of  the  foot  causes  the  pricker  to  deliver  a  blow.  This 
IS  the  whole  proceeding:  the  contrivance  of  the  spring  click 
mentioned  in  the  second  paragraph  ensures  the  dots  being  made 
at  half-hourly  intervals,  that  interval  being  considered  the  most 
suitable  to  the  present  case.  In  this  way  a  succession  of  dots 
are  rapidly  made,  which  are  joined  together  by  a  graver,  and  so 
form  the  zinc  original  from  which  the  mechanical  reduction  by 
Wagner's  panta^ph  is  made  on  the  copper  plates  of  the 
Quiu*terly  Weather  Report. 

There  are  many  smsJl  matters  of  detail,  especially  of  adjust- 
ment, in  the  instrument,  which  it  is  impossible  to  draw  except  on 
a  large  scale,  and  difficult  to  describe  except  at  much  length.  A 
few  more  important  points  may  be  mentioned.  Thus,  the  frame 
F  can  hold  Q  at  various  heights^  to  allow  of  a  nimiber  of  traces 
being  dotted  out^  each  below  the  other.  In  this  way  a  single 
plate  Q  contains  the  vapour  tension  traces  for  the  usual  five-day 
period  at  each  of  our  seven  stations.  Again,  as  this  instrument  may 
require  to  be  used  with  other  traces  for  purposes  when  x  and  y  are 
replaced  by  a? — w  and  y—w^w  being  also  a  variable,  there  is  a  slide 
rest  at  u,  in  front  of  the  carriage,  in  which  a  pointer  maybe 
fixed  (and  adjusted)  in  the  same  vertical  plane  with  the  pricker, 
and  with  the  optical  position  of  the  cross  wires  of  the  two  micro- 
scopes. As  an  example,  suppose  it  was  desired  to  obtain  the 
inclination  to  the  horizon  of  the  barometric  plane  passing  through 
three  stations ;  then,  three  rows  of  zinc  plates  (one  row  corre- 
sponding to  each  of  those  stations)  would  be  placed  one  above 
the  other.  The  microscopes  M  and  N  and  the  pointer  would  be 
severally  adjusted  to  the  fiducial  lines  in  each  of  these  rows ; 
then,  for  eadi  consecutive  position  of  the  carriage  K  three  opera- 
tions would  be  required — first,  to  turn  v  (the  screw  to  the 

*  See  Beport  fat  1871,  p.  80,  for  a  description  of  the  tests  applied  to  the  first  of 
these  templets.  This  templet  was  abandoned,  because  the  absolute  scale  on  which  it 
was  constructed  was  found  inappropriate.  It  was  replaced  by  the  one  now  in  use, 
which  is  just  as  accurate. 
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extreme  right  of  Fig.  1^)  until  the  stage,  containing  all  the  plates, 
is  BO  moved  that  the  trace  in  the  lowermost  row  comes  beneath 
the  pointer ;  then  to  bring  M  and  N  respectively  on  the  traces 
on  the  topmost  and  on  the  middle  plates^  and  then  to  make  the 
dot  as  before. 

Fbancis  Galton. 


No.  2.— Summary  of  the  Eesults  obtained  for  Square  3 

FOR  January. 

The  district  referred  to  lies  in  Latitude  between  the  Equator  and 
the  parallel  of  10"  N.,  and  in  Longitude  between  the  meridians  of 
20**  and  30°  W.  The  Committee  have  directed  that  a  specimen 
chart  showing  the  results  for  each  degree  square  should  be  litho- 
graphed and  distributed  to  men  of  science  and  to  seamen  to 
obtain  opinions  as  to  the  value  of  the  proposed  method  of 
publicatioD. 

Remarks  explanatory  of  this  chart  have  been  drawn  up,  and 
from  these  the  following  observations  have  been  extracted  :  — 


"  Isobars  and  Isotherms. 

"  Air  and  Sea. — With  the  object  of  showing  more  clearly  the 
relative  distribution  of  pressure  and  temperature,  the  accompany- 
ing isobars  and  isotherms  of  air  and  sea-surface  have  been 
drawn. 

**  In  all  cases  the  means  of  four  single-degree  squares  have 
been  combined. 

*•'  They  seem  to  show  a  relation  between  the  lowest  pressure 
and  highest  temperature,  also  between  the  temperature  of  air  and 
sea.  The  isobars  and  both  isotherms  are  very  similar  in  their 
direction,  and  the  air  is  just  one  degree  colder  than  the  sea,  which 
might  perhaps  be  expected  in  the  winter  months. 

"  Table  3,  page  35,  shows  that  between  4°  and  7°  N.  a  south- 
easterly current  prevails,  and  as  it  is  said  in  remarking  on  the 
currents  that  this  is  probably  a  back  drift  of  water  heaped  in  the 
doldrums  by  the  counter  actions  of  the  N.E.  and  S.E.  trades  on 
each  side  of  them,  it  is  not  remarkable  that  to  the  eastward  or 
south-eastward  of  this  zone  of  the  square  we  find  the  warmest 
water,  as  it  is  water  that  has  been  accumulating  for  some  time  in 
this  low  latitude. 

"  So  far  as  we  can  judge,  the  zone  of  easterly  current  shifts 
north  or  south  with  the  doldrums  and  hottest  water,  depending 
for  its  latitude  on  the  position  of  the  doldrums  in  the  month. 

"  By  referring  to  the  Monthly  Charts  of  **  Currents  and  Sur- 
face Temperature  of  the  North  Atlantic,"  published  by  this  office, 
it  will  be  seen  that  the  sea  surface  isotherm  of  70°  dips  to  the 
south-eastward,  and  comes  very  near  the  north-eastern  comer  of 
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Square  3  in  January.  This  fiu;t,  considered  together  with  the 
Harmattan  winds  bringing  the  hot  dust  from  Africa,  and  the 
easterly  current  bringing  the  hot  doldrum  water  into  the  same 
neighbom'hood^  may  account  for  the  remarkable  difference  of  tem- 
perature in  both  air  and  sea  which  is  found  on  the  eastern  side 
of  the  square  between  5°  and  10°  N.,  as  well  as  for  the  very  un- 
settled weather  which  prevails  where  the  N.E.  trade  is  blowing. 

"  Isobars  for  Each  -02  of  an  Inch. 


Note. — The  pieTailing  wind  is  represented  bv  an  arrow,  its  length  being  in  propor- 
m  to  the  mean  force  by  Beaufort's  scale ;  the  greatest  force  is  about  5  of  that 


tion 
scale. 


Isotherms  of  Air  for  each 
Degree  Fahrenheit. 


Isotherms  of  Sea-Sorface  for 
EACH  Degree  Fahrenheit. 


Kote.^Tfae  dotted  lines  in  these  diagrams  show  the  probable  pressure  or  tempe- 
ratore. 

It  is  an  interesting  coincidence  that  the  square  which  has  the  highest  pressure  has 
very  nearly  the  lowest  temperature,  of  both  air  and  sea,  whilst  the  two  which  haye  the 
lowest  pressures  are  those  which  haTe  the  warmest  sea,  and  include  one  of  those  with 
the  wannest  air ;  the  other  with  the  warmest  air  is  immediately  to  the  northwaid. 
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WIND. 

*'  The  accompanying  Tables  1  and  2  have  been  formed  from 
the  marginal  strips. 

*'  Lateral  Strips. — To  commence  with  the  lateral  strips  running 
in  the  same  degree  of  latitude,  it  will  be  seen  that  the  S.E.  tittde 
prevails  both  in  direction  and  force  between  the  Equator  and 
2°  N.,  that  it  prevails  in  direction  to  4°N.,  but  the  N.E.  wind 
prevails  in  force.  From  4°  N.  to  10°  N.  the  N.K  wind  prevails 
in  both  direction  and  force,  for  by  consulting  sub  square  84  it 
will  be  seen  that  the  one  wind  in  the  strip  between  8°  and  9°N, 
which  is  entered  in  the  south-eastern  quarter  with  force  4*5 
(Beaufort  scale),  was  really  from  E.  (that  point  being  given  to  the 
south-eastern  quarter  by  the  method  of  classifying)  though  it 
actually  belongs  as  much  to  N.E.  as  to  SJE. 

"  From  1°  N.  to  4°  N.  the  inean  force  of  all  winds  in  each  strip 
remained  2*4,  but  the  N.E.  wind  was  gradually  increasing,  whilst 
the  S.E.  was  diminishing  in  force. 

"  It  will  be  noticed  that  the  lowest  barometer  was  between 
4P  and  5°  N.,  and  that  it  increased  at  the  rate  of  7  or  8  thou- 
sandths of  an  inch  for  each  degree  of  latitude  from  this  to  10°  N. ; 
now  Table  1  shows  that  the  frequency  of  the  N.E.  wind  increased 
207o  here. 

'*  The  isobars  already  alluded  to  show  how  the  pressure  in- 
creased in  a  north-easterly  direction  from  4°  to  10°  N.,  just  where 
the  N.E.  wind  iocreased  in  per-centage  and  force. 

''  The  close  proximity  of  most  calm^  lowest  pressure,  and  hottest 
air  and  sea,  is  very  interesting. 

"  The  relation  between  direction  and  force  of  wind,  and  dispo- 
sition of  pressure  in  these  low  latitudes,  will  be  much  more  clearly 
shown  when  we  are  able  to  combine  the  observations  of  several 
months  in  cases  where  a  trade  wind  blows  for  several  months 
together  in  the  same  square. 

"  Vertical  Strips. — Table  2  is  deduced  from  the  sums  of  vertical 
strips  at  the  bottom  of  the  Chart ;  it  shows  a  marked  increase  in 
the  force  of  the  wind  in  the  western  strips.  The  least  mean  force 
of  strip  (2-1)  lies  between  21*  and  22°  W. ;  the  greatest  (37) 
between  28°  and  29°  W. 

"  The  per-centage  of  N.E.  wind  is  45,  force  3-1 ,  between  20° 
and  21°  W. ;  between  21°  and  22°  W.  it  falls  to  28°/  ,  force  29  ; 
from  this  it  gradually  increases  to  48°/^  force  3*9  in  25^ to  26°  W. ; 
from  26°  to  30°  W.  its  per-centage  is  about  46,  and  the  force 
increases  to  4*3. 

"  The  large  amount  of  N.E.  wind  between  20°  and  21°  W.  may 
be  due  to  the  great  difference  of  temperature  and  pressure  in  the 
north-eastern  part  of  the  square. 

"  The  per-centage  of  S.E.  wind  is  about  30  from  20°  to  26°  W.,  . 
and  its  force  is  about  2-8,  but  between  26°  and  30°  W.  it  rises 
gradually  to  41°/^  and  its  force  increases  to  3*5. 


I     of  the  Royal  Society  for  1871 .  33 

"  Nortb-westerly  wind  is  much  more  frequent  in  the  eastern 
than  in  the  western  half  of  the  square. 

"  The  mean  force  in  each  strip  gradually  increases  from  22®  to 
29°  W.,  being  2-1  in  the  former  and  3*7  in  the  latter  ;  hence  a 
ship  passing  through  the  square  and  keeping  in  21°  to  22°  W. 
would  have  an  average  force  of  wind  to  drive  her  about  two  knots 
an  hour,  whilst  another  in  28°  to  29°  W.  would  have  an  average 
force  to  drive  her  about  five  knots. 

"  In  the  strip  running  N.  and  S.  in  29°  W.  there  are  46%  of 
north-easterly  winds,  average  force  4!*3,  and  41%  of  south-easterly 
winds,  average  force  3*5,  leaving  only  13°/^^  for  all  other  winds 
and  calms,  of  which  only  3°/^  are  calms:  whilst  in  the  strip 
between  21°  and  22°  W.  there  are  287^  north-easterly,  force  2*9, 
and  30%  south  easterly,  force  2*6,  leaving  42°/^  for  other  winds 
and  calms,  of  which  14°/^  are  calms. 

"  It  has  been  remarked  that  from  21°  to  26°  W.  the  per-centage 
of  S.E.  wind  continues  about  30,  with  a  mean  force  of  about  2*8, 
and  that  the  N.E.  wind  gradually  increases  in  per-centage  and 
force  in  the  same  space  as  you  go  to  the  westward. 

"  An  inspection  of  the  wind  arrows  of  the  sub-square  shows 
that  to  the  west  of  26°  W.  the  S.E.  trade  pushes  itself  further 
north,  and  approaches  nearer  to  the  N.E.  trade,  which  keeps  up  a 
steady  per-centage  of  about  46  from  25°  to  30°  W.,  though  it 
increases  in  force  as  you  go  to  the  westward.  It  will  also  be 
noticed  that  what  the  S.E.  wind  gains  the  N.W.  loses,  for  there  is 
an  average  of  6%  of  north-westerly  winds  in  the  eastern  half  of 
the  square  against  only  3^%  in  the  western  half.  In  the  two 
most  western  strips  there  are  only  2°/^  of  north-westerly  winds,  of 
which  nearly  half  were  from  west,  which  could  not  drive  a  home- 
ward bounder  to  the  eastward.  These  north-westerly  winds  are 
very  troublesome  to  homeward  bounders,  as  they  drive  them  to 
the  eastward  where  most  calms  and  light  winds  prevail. 

"  These  figures  speak  for  themselves,  showing,  that  so  far  as 
SQUARE  3  is  concerned  the  homeward  bounder  shovM  not  cross 
the  Equator  to  the  eastward  of  26°  in  January,  As  the 
winds  near  Cape  St.  Boque  do  not  hang  to  the  southward  in 
January  and  February,  but  are  well  to  the  eastward,  it  seems 
advisable  for  an  outward  bounder  also  to  cross  well  to  the  west- 
ward in  January  ;  but  we  shall  know  more  of  this  after  working 
up  squares  302  and  303  (see  Chart,  p.  7).  It  must  also  be  borne 
in  mind  that  to  the  southward  of  5°  N.  a  westerly  current  of  a 
mile  an  hour  may  be  confidently  expected,  sometimes  amounting 
to  two  miles  an  hour. 

"  The  following  table  is  given  to  show  some  of  the  results 
which  may  be  deduced  from  comparing  the  data  of  various 
months.  It  divides  the  square  into  eastern  and  western  halves, 
each  containing  5°  of  longitude,  and  gives  for  January,  February, 
and  March  the  per-centage  and  force  of  wind  for  each  quarter  of 
the  compass,  as  well  as  the  per-centage  of  variables  and  calms  : 

S9735.  c 
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^January     - 

39 

S'2 

29 

2-8 

6 

2*2 

6 

2*1 

10 

2'0 

10 

Eastern  Strip 

.  February  - 

43 

ys 

21 

2-6 
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2*2 

15 

2*4 
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1*8 

5 

ao*'  to  25°  W. 

March       - 

45 

3-0 

22 

2-7 

6 

2*2 

10 

7 

1-6 

10 

"January    - 

45 

4-1 

37 

3- a 

5 

2*0 

3 

2*1 

5 

1-9 

5 

Wcatem  Strip 

.  February  - 

70 

4'i 

>4 

30 

2 

2-8 

3 

2  *  2 

6 

19 

5 

35°  to  3o^W. 

[Maieh       - 

74 

3-9  '«4 

3*3 

2 

2*2 

4 

3 

2*2 

4 

*^  The  above  table  shows  that  the  eastern  half  of  the  square 
has  but  a  slight  change  in  the  per-centage  and  force  of  the  N.E. 
and  S.E  winds  during  the  three  months,  but  that  the  western 
half  has  great  changes. 

"  There  is  always  more  N.E.  wind  in  the  western  than  in  the 
eastern  half  of  the  square  ;  but  in  February  the  difference 
amounts  to  27°/o>  ai^d  in  March  to  29°/o.  This  may  be  caused 
by  the  sun's  advance  to  the  northward,  heating  equatorial  South 
America,  and  drawing  the  N.E.  wind  towards  it.  We  know  that 
N.E.  winds  are  frequently  experienced  near  Cape  St.  Roque  in 
these  months. 

'^  In  January  there  is  more  S.E.  wind  in  the  western  than  in 
the  eastern  half  of  the  square,  but  less  in  February  and  March. 
This  shows  that  the  western  half  of  the  square  is  particularly 
good  for  the  homeward  bounder  in  January. 

**  In  the  eastern  half  of  the  square,  during  the  three  months, 
south-westerly  winds  are  absolutely  the  same  in  per-centage  and 
force,  and  tliey  vary  very  little  in  the  western  half.  There  is  much 
more  north-westerly  wind  in  the  eastern  than  in  the  western 
half  of  the  square ;  the  difference  is  greatest  in  February.  It  has 
already  been  remarked  that  this  is  a  very  troublesome  wind  for 
a  homeward  bounder.  The  force  of  the  N.E.  wind  is  always 
nearly  0*9,  of  Beaufort's  scale,  stronger  in  the  western  than  in  the 
eastern  half  of  the  square,  whilst  that  of  the  S.E.  wind  is  only 
about  0*5  stronger  in  the  western  half.  The  strength  of  westerly 
winds  and  variables  does  not  seem  to  differ  in  ttie  eastern  and 
western  halves.  Calms  are  much  more  abundant  in  the  eastern 
than  in  the  western  half,  except  in  February ;  but  it  must  not  be 
forgotten  that  even  in  February  the  force  of  wind  is  generally 
greater,  and  there  is  less  north-westerly  wind  in  the  western  half." 
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CURRENTS. 

"  Lateral  Strips. — Table  3  gives  the  currents  for  strips  running 
in  the  same  degree  of  latitude,  and  shows  that  north-westerly 
currents  prevail  very  much  both  in  direction  and  rate  up  to  4°  N. 
where  the  south-easterly  wind  ceases  to  prevail ;  in  4°  to  5^  N.„ 
north-westerly  cuiTents  prevail  in  direction,  being  29Vo>  whilst 
south-easterly  are  only  26°/o ;  but  the  speed  of  the  south-easterly 
is  21^  or  6  miles  per  day  more  than  that  of  the  north-westerly. 

**  In  6°  to  6°  N.  the  south-easterly  current  prevails  both  in 
direction  and  rate  ;  in  6^  to  7°  N.  it  prevails  in  direction,  but  is 
less  than  south-west  in  rate ;  in  7®  to  8^  N.  the  south-westerly 
current  prevails  in  direction,  but  the  north-westerly  in  rate  ; 
from  8°  to  10°  N.  the  north-westerly  current  prevails,  but  it  must 
be  remembei*ed  that  west  has  been  given  to  the  north-westerly 
quarter  in  the  classification, 

*'  Conclusions. — Of  course  there  is  much  doubt  in  estimating 
cuiTent  by  the  difference  between  a  ship's  observed  and  dead 
reckoning  position,  but  it  is  manifest  that  from  5°  to  6°  N., 
where  there  is  so  much  calm  on  the  eastern  side  of  the  square, 
and  the  doldrums  prevail  in  January,  easterly  currents  prevail, 
having  strong  westerly  currents  to  the  southward,  and  weaker 
westerly  to  the  northward. 

"  Perhaps  the  greater  strength  of  both  trades  in  the  western 
part  of  the  square,  and  the  excess  of  force  of  the  N.E.  over  the 
S.E.,  may  incline  the  water  (heaped  up,  as  it  were,  in  the  doldrums 
by  the  drift  of  the  trades),  to  run  as  a  back  current  to  -the  south- 
eastward ;  the  following  arrows  seem  to  represent  the  £a.cts. 
Eelative  force  of  wind  indicated  by  length  of  arrow. 


N.E.  trade  \^/  //////  /    /    /Wind. 
Doldrums  ^       \^  .  ^^  ^-^^  N^  CuiTents. 

s,E.t»ae{\^\\  \\  \   \   N    ^    ^.„^^ 

*'  We  have  already  remarked  that  from  a  cursory  examination 
of  the  data  for  other  months,  the  easterly  current  seems  to  move 
north  or  south  with  the  doldrums. 

"  The  largest  per-centage  of  north-westerly  wind  exists  where 
there  is  the  most  south-easterly  current,  as  if  some  similar  cause 
induced  a  back  drift  of  air  as  well  as  of  water.  This  is  also  found 
to  be  the  case  in  February  and  March. 

**  Vertical  Strips, — It  seems  well  to  consider  the  vertical  strips 
in  Table  4,  by  dividing  them  into  two  strips  of  5°  each :  by  this 
means  we  find  that  the  mean  of  the  five  prevailing,  as  also  of 

*  No  scale  has  been  used  for  the  length  of  the  arrows,  they  are  only  intended  to 
show  that  the  N.E.  trade  is  stronger  than  the  S.E.,  and  that  both  are  stronger  on  the 
western  than  on  the  eastern  side  of  the  square. 
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the  five  strongest  currents  in  the  eastern  half  of  the  square  are 
slightly  weaker  than  those  in  the  western.  All  these  cur- 
rents are  westerly  in  direction,  and  it  will  be  remembered  that 
the  N.E.  and  S.E.  trades  are  stronger  and  more  prevalent  in  the 
western  half,  which  points  to  the  cause  of  the  increased  strength 
of  these  currents. 

"  The  following  summary  has  been  made  to  show  the  prevalence 
of  various  currents  in  the  eastern  and  western  halves  of  the 
square. 


r  strips. 

N.toB.b7N. 
North-easterly. 

B.to8.l7B. 
South-^teily. 

8.  toW.lv  8. 
or 

W.toN.byW. 
North-wMterly. 

None. 

Vo 

Bate. 

Vo 

Bate. 

7o 

Bate. 

Vo 

Bate. 

Vo 

Eastern, 

20*»to«5°W. 
Western, 

35**  to  3o*»  W. 

II 

7 

14 
«5 

9 

i6 

i6 

i6 

i6 

36 

52 

2t 

a2 

22 

«5 

"  From  this  it  will  be  seen  that  in  the  eastern  strip  (where,  we 
must  remember,  both  trade  winds  are  lightest  and  least  constant,) 
the  per-centage  of  easterly  currents  is  26,  against  16  in  the  western 
strip :  whereas  in  the  western  strip,  the  north-westerly  currents 
(wluch^  it  must  be  remembered,  include  all  the  west)  increase 
16^/q  on  what  they  were  in  the  eastern.  Table  2  shows  that  in 
this  same  strip,  the  S.E.  trade  increases  from  30°/^,  force  2*8, 
between  25°  and  26°  W.  to  41%,  force  3-5,  between  28°  and 
29°  W. ;  so  that  the  connexion  between  the  direction  and  force 
of  wind,  and  direction  and  speed  of  current,  seems  to  be  very 
close  here." 


«  WEATHER 

"  Lateral  Strips. — The  lateral  strips  show  that  the  largest 
per-centage  of  thunder  and  lightnimg  is  in  4°  to  5°  N.  at  the 
southern  verge  of  the  N.E.  Trade. 

"  The  largest  per-oentage  of  squalls  is  in  3°  to  4°  N.  Heavy 
squalls  are  experienced  from  the  Equator  to  7°  N.,  but  most 
between  4°  and  6°  N.  Very  heavy  squalls  are  experienced 
between  3°  and  6°  N.,  but  only  one  in  each  strip. 

"  There  was  82°/o  of  rava  between  3°  and  4°  N.,  gradually 
decreasing  as  you  go  N.  or  S.,  there  being  19%  in  6°  to  6°  N., 
and  also  between  the  Equator  and  1°  N. 

'<  The  gloomiest  weather  is  naturally  where  there  is  the  most 
rain. 

'*  Mist  increases  from  6%  tc  7^  ^  between  the  Equator  and 
4°  N.  where  the  S.E.  trade  ends,  but  from  4°  to  10°  N.  it  increases 
to  44°/^  being  J  57  between  4°  and  5°  N.,and  increasing  13% 
between  6°  and  7*^  N.    These  facts  seem  to  connect  it  with  the 


of  the  Royal  Society  for  187L  39 

Harmattan  winds  which  the  Admiralty  Pilot  Charts  show  to 
prevail  in  January  on  the  west  coast  of  AMca. 

Vertical  Strips. — Lightnvng  is  20° /^  between  23°  and  24° 
W.,  and  remains  about  16%  for  three  strips  on  each  side  of 
this,  but  from  26°  W,  it  gradually  decreases  to  the  westward. 

"  Squalls  are  most  abundant  between  25°  and  29°  W.  Heavy 
aquaUs  are  most  prevalent  between  22°  and  24°  W.  The  three 
very  heavy  aquaUa  lie  between  23°  and  29°  W. 

**  Bain  is  most  abundant  between  21°  and  22°  W.,  whilst  the 
least  rain  is  between  20°  and  21°  W.  From  25°  to  30°  W.  it 
decreases  in  amount  as  you  go  to  the  westward. 

"  Mist  prevails  in  20°  to  21°  W.  and  23°  to  24°  W. ;  there 
is  12°/^  more  in  the  eastern  than  in  the  western  half  of  the 
square.    Heavy  mist  prevails  in  24°  to  25°  W. 


"  REMARKS. 

"  "We  shall  now  refer  to  the  remarks  for  January,  which  have 
been  considered  worthy  of  extraction,  and  will  take  them  in 
their  order,  commencing  with  the  currents. 

"  Currents, — They  bear  out  the  conclusions  derived  from 
Tables  3  and  4,  viz.,  that  an  easterly  current  prevails  in 
5°  and  6°  N.,  and  strong  westerly  ones  to, the  southward  of  this 
latitude. 

"  Remarks  on  current  rips  are  pretty  general  over  the  whole 
square,  but  they  seem  to  be  more  decided  where  the  easterly 
current  prevails,  which  frequently  runs  counter  to  a  slight 
easterly  wind, 

"  GUyuds. — The  upper  clouds  seem  to  be  more  generally  from 
the  south-westward  after  passing  7°  N.  To  the  southward  of 
this  latitude  the  clouds  seem  to  be  very  frequently  from  S.E. 
when  the  wind  is  N.E.,  or  from  N.E.  when  the  wind  is  S.E.,  as  if 
at  first  the  one  Trade  rose  above  the  other,  carrying  its  clouds 
with  it  at  a  comparatively  low  altitude.  When  near  a  Trade  it 
is  not  uncommon  to  see  its  clouds  flying  at  a  moderate  height 
overhead,  with  a  calm  below.  The  remarks  on  clouds  seem  to 
indicate  a  more  settled  state  of  weather  to  the  westward. 

**  Sea, — The  northerly  swell  extends  to  the  Equator  in 
January,  and  probably  further  south  it  predominates  from 
5°  to  10°  N. ;  occasionally  southerly  swells  are  mentioned  even 
between  9°  and  10°  N.,  but  they  seem  to  be  comparatively  rare 
from  6°  to  10°  N.  It  is  very  clear  that  much  of  the  difficulty 
which  ships  experience  in  the  doldrums  is  the  effect  of  the  very 
confused  swells  which  check  their  progress  in  light  winds. 

**The  following  tables,  giving  the  sea  disturbance  in  per- 
centages, and  dividing  the  square  into  eastern  and  western  halves, 
would  perhaps  be  considered  sufficient  for  navigators,  instead  of 
giving  a  table  for  each  strip. 
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<'  The  above  tables  show,  fiist,  that  northerly  and  north-easterly 
swells  (especially  those  which  are  heavy)  prevail  in  the  western 
halfof  the  square. 

*'  2ndly,  that  southerly  and  south-easterly  swells  (especially 
those  wluch  are  heavy)  prevail  in  the  eastern  half  of  the  square ; 

**  Srdly,  that  confused  swells  are  pretty  equally  divided,  but 
that  the  heaviest  are  in  the  western  half 

*  *'  Lastly,  that  smooth  seas  are  pretty  equally  divided,  but  that 
there  are  more  '^  very  smooth  "  in  the  western  than  in  the 
eastern  half  of  the  square. 

**  TTimt — The  wind  remarks  fully  bear  out  the  fiwts  in 
Table  2,  namely,  that  there  is  more  wind  on  the  western  than 
on  the  eastern  side  of  the  square. 

"  Weather. — The  weather  remarks  show  that  it  is  generally 
unsettled.  In  5°  N.  and  20°  W.  mention  is  made  of  its  being 
misty  on  the  horizon.  From  6°  to  10°  N.  the  remarks  on  mist 
and  haze  increase.  In  sub-square  94  there  was  an  awfiil  thunder- 
storm, with  a  southerly  wind  whilst  it  lasted. 

*'  In  the  strip  between  3°  and  4°  N.  lightning  is  generally  seen 
to  the  northward,  whilst  in  that  between  6°  and  6°*^  N.  and 
further  north  it  is  more  frequently  seen  to  the  southward, 
indicating  that  the  most  disturbed  weather  is  between  4°  and 
5°  N.  where  the  S.E.  wind  has  just  lost,  and  the  N.E.  just  gained, 
ascendancy,  and  that  the  probable  cause  of  the  lightning,  &c.,  is 
their  collision.  In  each  of  the  four  months  from  January  to 
April  the  largest  per-centage  of  thunder  and  lightning  is  at  the 
southern'  part  of  the  N.K  trade,  and  not  where  the  two  trades 
have  a  more  equal  per-centage.  The  weather  seems  to  be  more 
settled  on  the  westeiii  than  on  the  eastern  side  of  the  square. 

"  General, — A  severe  earthquake  was  experienced  in  sub- 
square  09  in  1859,  at  1  p.m.  25th.  The  red  dust,  so  often  seen  on 
ships'  sails,  seems  to  have  abounded  from  6°  to  10°  N. ;  between 
7°  and  8°  N.  it  is  remarked  that  the  wind  blew  hot,  and  the 
weather  is  often  spoken  of  as  "  misty,'*  "  very  hazy  on  the  horizon," 
and  "  close."  It  is  worthy  of  notice  that  January  is  one  of  the 
months  in  which  the  Harmattan  winds  blow  on  the  coast  of 
Africa,  and  that  the  square  of  hottest  air  is  to  the  eastward  in 
7°  N.  (see  the  isotherms). 

"  Swallows  and  a  snipe  were  found  in  6°  to  7°  N.  A  land  bird 
like  a  lark  was  caught  in  sub-square  01,  and  a  moth  was  seen 
in  35.  The  land  birds  and  insects,  like  the  water,  seem  to  be 
drifted  into  and  to  accumulate  in  the  doldrums,  as  they  appear 
to  fly  with  the  prevailing  wind. 

"  Several  falling  stars  have  been  noticed  :  when  possible,  the 
hour  and  date  of  their  fall  have  been  given. 

"  Concluswn, — It  is  hardly  necessary  to  say  that  the  sum- 
mings  up  in  the  marginal  strips  are  not  intended  to  show  that 
the  data  are  uniformly  spread  throughout  the  strip  ;  stiU  they  are 
useful  guides  to  the  navigator,  as  is  proved  by  the  differences  in 
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the  direction  and  force  of  wind  Ijdng  in  the  strips  between  21° 
and  22''  W.  and  28°  and  29°  W.  When  the  navigator  haa  found 
in  any  strip  a  prevalence  of  the  wind  or  weather  which  he 
prefers  he  may  then  go  along  the  sub-squares  of  that  strip  and 
see  if  what  he  is  looking  for,  or  wishes  to  avoid,  prevails  more  in 
one  sub-square  than  another;  for  instance,  in  the  month  of 
January  between  3°  and  4°  N.  there  is  a  larger  per-centage 
and  a  stronger  south-easterly  wind  in  the  western  than  in  the 
eastern  half  of  the  strip. 

''  It  will  be  seen  that  although  a  strip  may  have  a  good  mean 
force  of  wind,  this  may  arise  from  the  force  being  much  above 
the  average  in  certietin  sub-squares  of  the  strip,  leaving  others 
with  much  calm.  Hence,  by  giving  the  winds,  weather,  sea> 
&c.,  for  each  sub-square,  the  seaman  has  all  the  information  for 
his  exact  position  which  the  logs  in  this  o£9ce  can  afford. 


No.  3.— Dbscbiption  of  the  Daily  Weather  Chabts  issued  by 
the  Meteorological  Office. 

These  Charts  were  first  issued  on  the  11th  of  March,  and  were 
supplied  gratis  to  a  number  of  public  olBSces,  institutions,  and 
private  persons  up  to  the  end  of  the  month,  at  which  time  the 
regular  issue  to  subscribers  commenced.  The  demand  for  them 
up  to  the  31st  of  March  had  reached  the  amount  of  200  copies 
daily. 

Tlie  rates  of  subscription,  as  already  explained,  at  present  are — 

Five  shillings  per  quarter  for  a  copy  forwarded  by  book-post. 

Ten  shillings  per  quarter  for  a  copy  delivered  by  hand  in 
London  within  a  reasonable  distance  from  Lincoln's  Inn 
Fields,  where  the  lithographic  establishment  is  situated. 

As  regards  the  process  of  drawing  the  Charts,  the  reduced 
observations  are  entered  on  a  chart  of  larger  scale,  and  from  that 
chart  the  results  relating  to  the  separate  elements  are  copied  on 
to  the  four  small  charts  in  lithographic  ink.  This  portion  of  the 
work  18  usually  completed  by  about  11,30  a.m.  The  Charts  are 
then  sent  to  the  lithogi*aphic  establishment,  and  printed  by  the 
anastatic  process.  Copies  are  ready  for  despatch  to  the  City  soon 
after  1  o'clock  p.m. 

A  slight  explanation  of  the  separate  charts  for  the  day  in 
question  may  not  be  undesirable,  and  they  will  be  taken  seriatim 

1.  Prea9v,re.  The  barometrical  readings  from  some  of  the  most 
important  stations  are  given ;  isobars  are  drawn  at  intervals  of 
about  2-lOths  of  an  inch,  and  the  principal  '*  gradients  "  (i.e.  the 
amounts  of  difference  in  barometrical  readings  per  50  miles 
between  the  stations)  are  given. 

It  will  be  seen  from  the  Chart  and  Report  that  a  considerable 
fall  of  the  bs^ometer,  amounting  to  nearly  an  inch  in  the  north 
of  Scotland,  had  occurred  since  8  a.m.  on  the  3rd.     The  isobar  of 
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29*0  in.  embraces  the  Western  Highlands,  the  lowest  readings 

reported  being  28*98  in.  at  Nairn,  and  29*00  in.  at  Ardrossan. 

The  highest  reading  is  30*13  in.  at  Biarritz,  but  the  steepest 

gradient  over  a  considerable  distance  is  that  from  Bochefort  to 

107 
Ardrossan,  which  is  ys-  =  '089  of  an  inch  per  60  geographical 

miles.  (See  Quarterly  Weather  Report  for  1869,  p.  43.)  Between 
Pembroke  and  Ardrossan  the  gradient  is  still  more  serious,  being 
as  much  as  '105  of  an  inch  per  50  milea 

2.  Temperature.  A  few  readings  ai*e  given,  and  the  isotherms 
are  drawn  at  intervals  of  5°  There  was  no  great  difference  of 
temperature,  so  that  the  atmosphere  was  not  in  a  very  disturbed 
condition. 

3.  Wind  ami  Sea  disturbam^.  The  wind  was  generally  fresh 
to  strong,  a  slight  southerly  gale  (force  8)  being  reported  at 
Aberdeen  and  Holyhead. 

The  only  very  light  winds  on  our  coasts  were  at  Nairn  and 
Thurso.  At  Christiansand,  in  Norway,  a  calm  was  reported,  and 
it  will  be  noticed  how  divergent  the  isobars  became  across  the 
northern  part  of  the  North  Sea,  so  that  the  gradients  in  that 
region  were  extremely  slight. 

The  long  arrows  are  intended  to  show  the  general  drift  of  the 
air  currents,  or  the  direction  in  which  a  balloon  might  be  expected 
to  travel  if  it  were  drifting  free  before  the  wind. 

The  sea  disturbance  is  given  in  worda 

4.  Clovd  and  Rain.  This  Chart  explains  itself  sufficiently. 

The  fall  of  the  barometer  had  been  so  general  that  there  did 
not  appear  to  be  any  fear  of  a  serious  gale,  so  that  no  warnings 
were  issued  till  the  afternoon. 

It  may  be  interesting  to  state  that  at  2  p.m.  it  was  found  that 
the  barometer  had  risen  0.20  in.  at  the  north  of  Ireland,  and  that 
a  N.W.  gale  had  begun  at  Valencia.  Warnings  were  issued  to 
the  west  and  north-east  coasts  of  England^  being  those  most 
likely  to  feel  such  a  gale  seriously,  but  the  disturbance  passed  off 
without  the  force  of  9  being  reached  at  any  other  station,  and 
the  drums  were  lowered  next  morning. 


APPENDIX. 


APPENDIX  I. 

Meteobolooical  Officb  Revenue  and  Expenditube  Account 
for  the  year  ended  the  31st  March  1872. 


Dr. 


Betenue. 


*o  Parliamentary  Vote 
„  Balance  from  year  1870-71  • 
„  Dr.  C.  Jdinek    -  £26  13 
„  Colonel    Walker      3    0 
„  W.  W.  BnndeU  - 
„  J.  R.  Stebbing  - 
t,  6.  Dombuach    - 
y,  H.  Lee  &  Sons  - 
„  M.  V.  Wojeikoff 
„  rrofe8iiorH.Molm  84 
„  Herr  v.  Freeden    44 
n  Dr.  J.  W.  Moore 
„  J.  Hartnup 
„  F.  Dan  - 
„  G.  T.  Kingston  - 
„  Dr.  £.  Henderson 
„  Sale  of  old  In- 
struments,  &c. 


£10,000    0 
1,826  17 


2     3 

6  10 

10    0 

2  10 

6     0 

1 

5 

8  3 
2     5 

9  n 

9  19 
4  13 


6 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 
9 


5     5     0 


,  Interest  on  deposit  acconnt  - 


170    0 
59  16 


£12,056  14     0 


EXFBNDITUSE.  Cr. 

Office  : 
By  Salajry  of  Director        -  £800    0    0 
Two  Caerks  -    261  15     2 
„  Office-keeper  and  Mea- 

senger  -  -    161     0    0 


£1,222  15    2 


„  Bent  of  Office  -  -    520    3    9 

„  Fnel  and  Gas   -  -      29     9    5 

„  Fnmiture  and  Fittings  -      79  16    9 


„  Postage            -  -  97    5  7 

„  Printing,  &c.    -  -  22     2  6 

„  Attendance,  and  other 

Contingencies  -  117  13  3 


Lakd  Meteorologt  : 
By  Expenses   at  Observa- 
tories -  -2,588  11     1 
„  New  Instrnments  for  do.    225    6    4 
„  Computations  -           -    807    8    2 


„  Telegraphy      -  -  2,393  12  6 

„  Inspections   and  other 

Expenses      -  -    171  18  3 

„  Computations  -  -    457  4  5 


Ocean  Mbtsobolooy: 
By  Marine  Superintendent    400    0    0 
„  Supply  and  Betum  of 
Instruments  : 
Admiralty  -  -      90    9    2 

Mercantile  Marine  -    433    4    6 
„  Computations  and  Care 

of  Instruments  -    903     9    8 


„  Cash  in  hand  -  -      72     4    1 

„  Advance    to    Valencia 

Observatory  -      60    0    0 

„  Bank       of      England 

account         -  -    639  16    5 

„  London  and  Westmin- 
ster Bank     -  -    734    3    0 


629     9  11 


237     1     4 


3,621     5     7 


3,022  15     2 


1,827     3     4 
10,560  10     6 


—    1,496     3     6 
£12,056  14    0 


Examined  and  compared  with  the  Touchers  and  found  correct. 
(Signed)        Warren  De  La  Rue, 
W.  J.  Smtthk, 
6  May  1872. 


>  Auditors* 
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APPENDIX  n. 

List  of  Captains  (and  Officers)  who  have  received  firom  the  Committee 
a  Copy  of  the  Admiralty  Pilot  Charts,  to  dlst  March  1872  (^see 
Report,  p.  7).  The  figures  opposite  to  each  show  the  numher  of 
Special  Letters  of  Thanks  written  to  each  Ohserver  in  acknow- 
ledgment of  ^^ Excellent"  Registers  subsequently  returned  to  the 
Office. 


Letters 

Captain's  Name. 

of 
Thanks. 

Ship. 

Almond,  Tfaomu  Michael 

_ 

"Decapolia." 

Angel,  John  Fry 

.^ 

"Twilight/' 

Banner,  Frederick  William 

1 

"Lady  of  the  Lake." 

Barwo<Jd,  WilHam  Richford 

— 

"Fugitiye." 

Blake,  Edwin  John 

1 

"  Gilbert  Thompeon." 

Bouchette,  FranciB  BaineB 

1 

S.S.  "European." 

Brooks,  Samuel  ... 

2 

S.S.  «atyofBrooklyn.'» 

Brown,  Robert     -            .            - 

1 

S.S."Mora^an." 

Brace,  John 

1 

"aty  of  Adelaide." 

♦Bythesea,  John  (V.  C.)    - 

2 

H.M.S.  "PhcBbe." 

Campbell,  Archibald 

1 

S.S.  **  Britannia"  and  S.S. «  Boropa." 

Capper,  Edward  Hall 

1 

"Palm  Tree." 

Camithers,  Forrest  Priest 

1 

**  aCnero." 

Vavidgon  Charles 

.— 

"Perseverance." 

Donkin,  Thomas,  B.N.B.- 

1 

"  InTemess." 

Ellery,  William    - 

— 

"  Bowfell." 

Finlay,  James      ... 

I 

"Duncaim." 

Fry,Alfiped 

2 

"Foam." 

Grange,  James     ... 

..- 

S.S.  «  Acantha." 

Gra7,DaTid         .           .           - 

— . 

S.S."Eclipse.*» 

Gray,  John          ... 

— 

S.S.  "Masanthien." 

Gray,  John  McDonald     - 

1 

"  Speranaa." 

tGreenwood,  William 

1 

S.S.  "Scotia"  and  "  Assaye." 

Harris,  David       -            -            - 

— 

S.S.  «  Medway." 

♦Hayward,  George  Olive   - 

— 

S.S.  "Duriey." 

Haasell,  Thomas  Edward 

1 

"  Mervyn." 
S.S.  "Ptolemy." 

Hayes,  James      ... 

3 

Heggum,  Edward  Carl  V. 
Henderson,  Henry 

8 

"  Cxar." 

4 

"Hope." 

JHodding,  Samuel  White  - 

2 

"  Indus." 

♦Hopkins,  John  0.,R.N.  - 

1 

H.M.S."  Liverpool." 

Hunter,  Dayid     -           -           - 

2 

S.S.  "  Alpha"  and  S.S.  «  Delta." 

Jones,  Arthur  Anmdel    - 

1 

"  Victoria  Nyanaa." 

Jones,  George  Henry 

— 

S.S."Nile." 

fKennedy,  Charles  William 

— 

S.S. «  Scotia." 

Kennedy,  James  Branch,  R.N.B.  - 
Kerr,  Thomas  Coulter,  R.N.R.     - 

— 

S.S."  Blue  Cross." 

— 

"  Durham." 

Lecky,  Squire  Thornton  Stratford, 

8 

S.S.  «  Uruguay  "  and  S.S.  "  Halley.^' 

Leportier,  Theodore 

1 

"Kate." 

Lunham,  Robert  Dowe    . 

1 

S.S.  "  Berar  "  and  S.S.  "  Duriey." 

*  Pilot  charts  not  presented. 


X  Second  Officer. 
Names  of  Officers,  deosaaed,  in  Udlics, 


t  Chief  Officer. 
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Letters 

Captaan'8  Name. 

of 
Thanks. 

Ship. 

*MacD(maidy  John 

_ 

S.S.  **  Europa,'* 

Mackellap,  D.  E.  - 

— 

Observations  at  Bapa  Island. 

Kaddison,  Jolm,  RN.B.  - 

— 

"Anglesey." 

MftrtYD,  John  Artis 

6 

S.S."  Kangaroo." 

S.S.  «  Siberia  "  and  S.S.  "  Samaria." 

♦Mayne,  Richard  C,  RN.,  C.B.    - 

1 

H.M.S.  "Nassau." 

fMenxies,  Charles  James  - 

1 

S.S.  "  Austrian"  and  S.S.  " Sarma- 

tian." 
"W.E.  Ghidstone." 

Moore,  Thomas   -           .            - 

_ 

Morton,  John  D'Arcy 

— 

"Henry  Bath." 

Mossop,  Clement 

2 

"  Qmdahar." 

Mnrphy,  Michael 

— 

S.S.  "Tarifa." 

fPaterson,  James  Forrest  - 

2 

S.S.  "Moravian." 

♦Perry,  John  L. ,  R.N.      - 
J*Petch,JohnA,K.,RN.  - 



H.M.S."Orontes." 

2 

H.M.S.«Ph<Bbe." 

Petrie,  Peter  Conrad 

1 

S.S.  "Patagonia." 

Potts,  Thomas  Crosbie    - 

2 

"Ten£(^Bserim." 

Bawle,  Charles,  B.N.IL    - 

— 

"Star  of  the  North." 

Baymond,  Charles  Tenzer 

2 

"British    India"    and    "British 
Consul." 

Beid,  Carson  William      - 

_ 

"LordStrathnairn." 

Benaut,  Charles  Henry    - 



«  Celacno." 

•  Scott,  Fergus       -           -           - 

-p— 

S.S.  **  Hotspur." 

■  Scott,  George  Alexander  Brown  - 

— 

S.S."Ne6torian." 

♦Sharp,  William  H.,  Staff  Com.,  B.N. 

-.- 

H.M.S."  Liverpool." 

♦ShorUand,  P.  F.,  B.N.      - 

1 

H.M.S.  "Hydra." 

Simpson,  Alexander 
Smith,  David,  F.R.A,S,  - 

1 

"Traveller." 

_ 

"Wiltshire." 

Smith,  William  Henry,  B.N.B.    - 

2 

S.S.  "Hibernian"  and  S.S.  "Peru- 

•xnxn  " 

Stanhope,  John    -            -            - 

_^ 

VUUl. 

"Decision." 

Steele,  John         -           .           - 

1 

S.S."EriKing." 

Stuart,  George  Bennie     - 

— 

"Otago." 

Stoart,  William  Henry     - 

— 

«  Bichmond." 

Symington,  William 

1 

"  Northfleet"  and  "  Flying  Venus." 

Stephen,  John  George      - 

— 

S.S.  "Moravian"  and    S.S.    "St 
"Patrick." 

♦Tandy,  Dashwood  G.,  B.N. 

1 

H.M.S."  Nassau." 

Tilmouth,  Bobert  J.  C.    - 

— 

"Peeress." 

Townsend,  William  Henry 

— 

"  Valentine  and  Helene." 

Trench,  Chas.  E.  Le  Poer 



"Newcastle." 

Tucker,  John  Worth 



"JohnTemperley." 

♦JVine,  William  W.,  B.N.  - 

.^ 

H.M.S."Orontes." 

Walker,  John  Burnett     - 

__ 

S.S."Erik." 

Watkins,  Thomas 

„_ 

"  Emulation." 

Watson,  WUliam 

2 

S.S."  Palmyra." 

Wherland,  Frederick,  RNJL       - 

2 

"  Galatea." 

Wight,  Henry  Potts 

Wilcox,  Henry  George,  B.N.B.    - 

3 

"  Gosforth." 

__ 

"  St.  Lawrence." 

Williams,  James  Agnew  - 



S.S."  Wisconsin." 

Wylie,  James      -           .           - 

1 

S.S.  "Austrian"  and  S.S.  "Sanna- 
tian." 

In  addition  the  Oommltteo  have  presented  barometers  to  two  gentlemen  who  have  formerly 
kept  rMrfsters  for  the  pffloe,  but  have  now  retired  from  the  sea.  via.,  to  Oapt.  A.  D.  Wood  in  1M7. 
and  to  Capt.  Isaac  Gales  in  1870.   A  set  of  instruments  was  also  presented  to  Gapt.  AlfM  Fry 


InlBes. 


*  Pilot  Charts  not  presented. 
tNavjgati 
Names  of  — 


t  Chief  Officer. 
Lieutenant. 

in  italics. 
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APPENDIX  IV. 
Instruments  supplied,  &c.  to  the  Royal  Navj. 


Baro- 
meters. 

Ane- 
roida. 

Thermometera. 

Hydn>- 

Per  Account. 

Onii- 

naiy. 

Max. 

Milk 

meters. 

Janaarr  lBt»  1871,  afloat 
Iatuedml871 

175 
52 

366 
82 

827 
244 

12 
29 

23 

29 

131 
33 

Returned  m  1871 

227 
58 

448 
79 

1,071 
233 

41 
29 

52 
25 

164 
36 

January  1st,  1872,  afloat 

169 

369 

888 

12 

27 

128 

Instruments  supplied,  &c  for  use  at  Naval  Stations. 


January  Ist,  1871,  in  use        - 
Issued  in  1871 

52 
5 

57 
16 

79 
11 

10 
2 

14 
2 

27 
5 

Retomedin  1871        .            .            . 

67 
9 

73 

7 

90 
25 

12 

4 

16 
6 

32 
26 

January  Ist,  1872,  in  use 

48 

66 

65 

8 

10 

6 

Disposition  of  Admiraltt  Instruments  on  January  1st,  1872. 


Afloat  in  Royal  Navy  -     . 

169 

869 

776 

12 

27 

128 

„       merchant  ships 

— 

— 

— 

— 

— 

11 

In  use  at  stations         ... 

48 

66 

65 

8 

10 

6 

In  store,  at  M.O.         .           .           . 

155 

108 

68 

30 

26 

139 

„         Chatham  ... 

2 

4 

18 

2 

2 

17 

„         Sheemess- 

5 

7 

31 

1 

1 

15 

„         Portsmouth 

8 

9 

18 

7 

8 

34 

„         Devonport 

8 

12 

30 

2 

2 

24 

„         Queenstown* 

1 

4 

6 

2 

2 

8 

„         Gibraltar  - 

2. 

— 

i— . 

— 

m^ 

4 

,.        Malta       . 

2 

6 

25 

1 

1 

24 

„         Hali&x     - 

3 

3 

1 

I 

2 



„         Bermuda  -            -            - 

5 

4 

22 

1 

_ 

16 

„         Jamaica    ... 

5 

6 

24 

5 

4 

8 

„         Cape  of  Good  Hope 

5 

8 

24 

•    



27 

„         HongKongt 
VaiparaisoJ 

15 

34 

65 

1 

1 

28 

4 

1 

23 

2 

2 

16 

Under  repair  .            -            .            - 

-. 



8 

_ 

.. 

.^ 

On  way  to  Bermuda   -            .            - 

~" 

6 

18 

8 

3 

ToUU,  January  Ist  1872 

437 

647 

1,222 

78 

91 

505 

Destroyed  and  lost  during  1871 

3 

8 

141 

14 

9 

15 

*  No  return  has  been  made  since  1870,  January  lat 
t  No  return  has  been  made  since  1871,  July  Int. 
t  No  return  has  been  made  since  1869,  January  Ist. 
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APPENDIX  V. 

Imstbuuents,  &c.  supplied  to  Mercantile  Marine. 


Baro- 
meters. 

CJom- 
passes. 

Thermometers. 

Per  Account. 

Ordinary. 

Max. 

Min. 

meters. 

January  1st,  1871,  afloat - 
Issued  in  1871     - 

123 
105 

6 
2 

732     1       - 
555     1         1 

1 

1 

464 
208 

Iletaniedml871 

228 
123 

8 
3 

1,287 
649 

1 

1 

762 
369 

January  1st,  1872,  afloat  - 

105 

5 

638 

1 

1 

398 

Instruments  in  use  at  Stations,  viz.,  Telegraph  Offices,  Lighthouses, 
Observatories,  Navigation  Schools,  &c. 


January  1st,  1871,  in  use 
Issued  in  1871     - 

91 
15 

3 
2 

191 
56 

37 
16 

38 
13 

43 
19 

Returned  in  1871 

106 
15 

5 
2 

247 
61 

53 
13 

51 
9 

62 
9 

January  1st,  1872,  in  use 

91 

3 

186 

40 

42 

53 

Disposition  of  Board  of  Trade  Instruments. 


In  merchant  ships 

105 

5 

638 

1 

1 

382 

In  naTal  ships     - 

— 

.» 

62 

— 

-^ 

— 

In  use  at  stations 

91 

3 

186 

40 

42 

53 

In  store  at  M.O.  - 

61 

42 

126 

10 

10 

130 

At  Liverpool  agency 

6 

8 

51 

1 

1 

27 

„  Aberdeen      „ 

7 

— 

45 

— . 

.. 

27 

„  Glasgow 

3 

— 

18 

— 



13 

„  Dundee          „ 

1 

^- 

5 

— 

.1^ 

1 

Under  repair 

1 

— 

14 

— 

— 

— 

Jan.  1st  1872,  total  - 

275 

58 

1,145 

52 

54 

633 

Lost,  &c.  during  1871 

13 

2 

237 

14 

8 

92 
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Wales,  32  in  Scotland,  13  in  Ireland,  3  in  the  Isle  of  Man,  and  8  in  the 
Channel  Ifilands. 


NORTH. 

WEST. 

SOUTH. 

BAST. 

Scotland. 

Engtjlnd,  N.W. 

England,  S.W. 

England,  E. 

East  Coast. 

SiUoth 

Bfracombe. 

Tynemonth. 

Kirkwall. 

Mary  port 

Bamstople. 

S.  Shields. 

Invemess. 

Workington. 

Port  Isaac. 

Sunderland^ 

Nairn. 

Whitehaven. 

Boscastle. 

Burghead. 

Ramsey. 

Newquay. 

Redcar. 

Lossiemouth. 

Douglas. 
Castletown. 

Hayle. 

Whitby, 

Buckie. 

Pendennis. 

Filey. 
Withemsea. 

Portsoy. 

Barrow. 

Scilly. 

Banff. 

Morecambe. 

Penzance. 

HulL 

Fraserburgh. 

Fleetwood. 

Falmouth. 

Goole. 

Peterhead. 

Blackpool 

Plymouth. 

Grinuby. 

Aberdeen. 

Lytham. 

Teignmouth. 

Boston. 

Stonehaven. 

Runcorn. 

Exeter. 

Sutton  Bridge. 

Montrose. 

Southport. 

Exmonth. 

Lynn. 

Broughty  Ferry. 

Liverpool. 

Cromer. 

St.  Andrews. 

Queensferry. 

England,  S. 

Dundee. 

Hawaiden. 

Guernsey. 

Poole. 
Cowes. 
Ventnor. 
Portsmouth. 

England,  S.E. 

Anstruther. 

St.  Monance. 

Burntisland. 

AUoa. 

Grangemouth.  • 

Bo'ness. 

Granton. 

Mostyn. 

England,  W. 

Port  Penrhyn. 

Holyhead. 

Carnarvon. 

Yarmouth. 

SouthwoM. 

Ipswich. 

Harwich. 

Chatham. 

Sheemess. 

Port  Dinorwic. 

Littlehampton. 

Faversham. 

Fish^iTow 

Aberystwith. 

Brighton. 

Dunbar. 
Eyemouth. 

Milford. 

Newhaven. 

Pembrey. 
LlaneUy. 

Hastings. 
Rye. 

Swanses. 

Dover. 

Briton  Ferry. 

Porthcawl. 

Penarth. 

Cardiff, 

Newport 

Weston^uper- 

Mare. 

Bumham. 

Firth  op  Cltdb. 

Glasgow. 

Ibeland,  E. 

« 

Greenock. 

Bel&st 

Rothesay. 
Campbeltown. 

Howth. 

Kingstown. 

Girvan. 

IiiELAND,S.andW. 

New  Ross. 
Dunmore,  East 
Dungarvan. 
Yonghal. 
Queenstown. 

1 

Passage. 

"• 

Cork. 

Tralee. 

Limerick. 

Galway. 

ofiks  Royal  Society  for  1871.  61 

APPENDED  IX. 
List  of  Places  supplied  with  Fishery  Barometers. 


Those  supplied  during  the  jeans  1867-71  are  distinguished  by  an  asterisk. 


Shetland  Islet. — Sandsair,  Lerwick. 

Orkney  /4r/e«— Burray.     Kirkwall.* 

Scoilandy  east  coast. — Stroma,  Staxigoe,  Sarclet,  Lybster,  Portma- 
homack,  Cromarty,  Avoch,  Nairn,  Burghead,  Portessie,  Port  Knockic, 
Portsoy,*  Whitehills,  Gardenstown,  Rosehearty,  PituUio,  Findon, 
Portlethen,  Arbroath,  Broughty  Ferry,  St.  Andrews,  Crail,  Cellardyko, 
St.  Monance,*  Burntisland^  Newhaven. 

England^  east  coast. — ^Berwick,  Beadnell,  North  Shields,  South 
Shields,  West  Hartlepool,  Staithes,  Scarborough,  Filey,  Fiamborough, 
Bridlington  Qnajf  Withemsea,  Hul^  Lynn,  Wells,  Gorleston,  Harwich,* 
Brightlingsea,*  mvenhoe,*  Margate,  Deal,  Kingsdown,  Dover. 

England^  south  coast. — Bognor,*  Portsea,  St.  Helens  and  Yentnor* 
(Isle  of  Wight),  Gorey  (Jersey),  Poole,  Weymouth,  Portland,  Budleigh- 
Salterton,  Cawsand,  Mevagissey,  Gorranhaven,  Dcvoran,  Penrhyn, 
Falmouth  (2),  Newlyn,  Mousehole. 

England^  south-west  coast^St  Ives,  Hayle,  Port  Isaac,  Boscastle,* 
Fremington,  Bumham,  Highbridge. 

fFales. — Swansea^  Milford. 

England^  north-^est  coa«^.— Fleetwood,  Morecambe,  Maryport. 

Isle  of  Man.—ToH  St.  Mary,*  Peel. 

Scotland^  south-west  coast. — Port  Patrick,*  Stranraer. 

Irelandj  east  coast. — ^Belfast,  Bangor,  Strangford,  Ardglass^  Carling- 
ford,*  Dundalk,  Makdiide,*  Howth,  Kingstown,  (2). 

Ireland^  south  coast. — ^Dungarvan,  Kinsale,*  Crookhaven.* 

Ireland,  west  coast. — ^Yalencia^  Dingle,  Tralee,  Ballina,*  KiUybegs.* 

Ireland,  north  coast. — ^Bunbeg,  Burton  Port,  Dunfanaghy,  Rath- 
mullen. 

Scotland,  west  coast. — Campbeltown,*  Portree  (Isle  of  Skyc) 
Plockton. 

Hebrides,  Stornoway,  Cromore»  Babyle,  Obb,  Ness. 
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Wales,  32  in  Scotland,  13  in  Ireland,  3  in  the  Isle  of  Man,  and  3  in  the 
Channel  Islands. 


NORTH. 

WEST. 

SOUTH. 

BAST. 

Scotland. 

England,  N.W. 

England,  S.W. 

England*  E. 

East  Coast. 

Silloth 

Ofhusombe. 

Tynemouth. 

Kirkwall. 

Mary  port 

Barnstaple. 

S.  Shields. 

Invemess. 

Workington. 

Port  Isaac. 

Sunderland^ 

Nairn. 

Whitehaven, 

Boscastle. 

Middlesborongb. 

Bur^head. 

Ramsey. 

Newquay. 

Redcar. 

Lossiemouth. 

Douglas. 
CasUetown. 

Hayle. 

Whitby, 

Buckie. 

Pendennis. 

Filey. 
Withemsea. 

Portsoy. 

BaiTow. 

SciUy. 

Banff. 

Morecambe. 

Penzance. 

HulL 

Fraserburgh. 

Fleetwood. 

Falmouth. 

Goolc. 

Peterhead. 

Blackpool 

Plymouth. 

Grimsby. 

Aberdeen. 

Lytham. 

Teignmouth. 

Boston. 

Stonehaven. 

Runcorn. 

Exeter. 

Sutton  Bridge. 

Montrose. 

Southport. 

Exmouth. 

Lynn. 

Broughty  Ferry. 

Liverpool. 

Cromer. 

St.  Andrews. 

Queensferry. 

England,  S. 

Dundee. 

Hawaiden. 

Guernsey. 

Poole. 
Cowes. 
Ventnor. 

Enoland,  S.E. 

Anstruther. 

St.  Monance. 

Burntisland. 

Alloa. 

Grangemouth.  • 

Bo'ness. 

Granton. 

Mostyn. 

England,  W. 

PortPenrhyn. 
Holyhead. 

Yarmouth. 

SouthwoM. 

Ipswich. 

Harwich. 

Chatham. 

Carnarvon. 

Portsmouth. 

Sheemess. 

Littlehampton. 

Faveraham. 

TTicliAtnpo'W 

Aberystwith. 

Brighton. 

Dunbar. 
Eyemouth. 

Milford. 

Newhaven. 

Pembrey. 
Llanelly. 

Hastings. 
Rye. 

Swansea. 

Dover. 

Briton  Ferry. 

Porthcawl. 

Penarth. 

Cardiff. 

Newport 

Weston-super- 

Mare. 

Burnham. 

Firth  op  Clyde. 

Glasgow. 

Ireland,  E. 

Greenock. 

Belfast 

Rothesay. 

Howth. 

Campbeltown. 

Kingstown. 

Girvao. 

Ireland,  S.  and  W. 

New  Ross. 
Dunmore,  East 
Dungarvan. 
Youghal. 
Queenstown. 

Passage. 

" 

Cork. 

Tralee. 

Limerick. 

Galway. 
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APPENDED  IX. 
List  of  Places  supplied  with  Fishery  Barometers. 


Those  supplied  during  the  jears  1867-71  are  distinguished  by  an  asterisk. 


Shetland  I$le$, — Sandsair,  Lerwick. 

Orkney  hies. — ^Burray.     Kirkwall.* 

Scotland^  east  coast. — Stroma,  Staxigoe,  Sarclet,  Lybster,  Portma- 
homack,  Cromarty^  Avoch,  Nairn,  Burghead,  Portessie,  Port  Knockic, 
Portsoy,*  Whitehills,  Gardenstown,  Rosehearty,  PituUie,  Findon, 
Portlethen,  Arbroath,  Broughty  Ferry,  St.  Andrews,  Crail,  Cellardyko, 
St.  Monance,*  Burntisland^  Newhaven. 

England,  east  coast. — ^Berwick,  Beadnell,  North  Shields,  South 
Shields,  West  Hartlepool,  Staithes,  Scarborough,  Filey,  Flamborough, 
Bridlington  Quay,  Withemsea,  Hull,  Lynn,  Wells,  Gorleston,  Harwich,* 


^ynn,  ' 
Deal, 


Brightlingsea,*  Wivenhoe,*  Margate,  Deal,  Kingsdown,  Dover. 

England^  south  coast. — Bognor,*  Portsea,  St.  Helens  and  Yentnor* 
(Isle  of  Wight),  Gorey  (Jersey),  Poole,  Weymouth,  Portland,  Budleigh- 
Salterton,  Cawsand,  Mevagissey,  Gorranhaven,  Dcvoran,  Penrhyn, 
Falmouth  (2),  Newlyn,  Mousehole. 

England^  south-west  coast^St  Ives,  Hayle,  Poi*t  Isaac,  Boscastle,* 
Fremington,  Bnmham,  Highbridge. 

Wales. — Swansea^  Milford. 

England^  north-^est  coast. — ^Fleetwood,  Morecambe,  Maryport. 

Isle  of  Man.—PoH  St.  Mary,*  Peel. 

Scotland^  south-west  coast. — ^Port  Patrick,*  Stranraer. 

Irelandj  east  coast. — ^Belfkst,  Bangor,  Strangford,  Ardglass^  Cailing- 
ford,*  Dnndalk,  Makdiide,*  Howth,  Kingstown,  (2). 

Irelandy  south  coast. — ^Dungarvan,  Kinsale,*  Crookhaven.* 

Ireland,  west  coast. — ^Yalencia^  Dingle,  Tralee,  Ballina^*  KiUybegs.* 

Ireland^  north  coast. — ^Bunbeg,  Burton  Port,  Dunfanaghy,  Rath- 
mullen. 

Scotland^  west  eoa«^.— Campbeltown,*  Portree  (Isle  of  Skye) 
Plockton. 

Hebrides^  Stomoway,  Cromore,  Babyle,  Obb,  Ness. 
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APPENDIX  X. 

DOKATIOKS  BBCEIYED  DURING  THE  TeAB  1871. 

Presented  bj  Societies,  Institutions,  &c. 


Adelaide 

Batayia  - 
Berlin     - 

Bombay  - 
Briflbane,  &c. 


BniBBels  - 


Calcutta  • 


Observatory 


K.  Statistische  Bureaa 


Colaba  Observatory 


Cape  of  Good 

Hope. 
Ceylon    - 


Christiania 


Observatoire  Royal 

Meteorological  Office 
St.  Xavier*B  College 
Surveyor  General's  Office 

Boyal  Observatory  - 
Surveyor  Generars  Office 


Norgke       Meteorologiske 
Institut. 


Meteorological  Observations  at  Ade- 
laide, and  Rainfieill  at  various  places, 
1869. 
By  C.  Todd,  Government  Observer. 
On  tbe    Lunar  Atmospheric  Tide  at 
Batavia. 

By  Dr.  P.  A.  Bergsma,  Director. 
Prenssische  Statistik,  Nob.  23,  34. 
(Monthly  means  of  Pressure,  Tem- 
perature, &c.,  for  1869  and  1870.) 
See  also  Dove. 
Reports  for  September  1865  to  Decem- 
ber 1870,  and  for  year  ending  30th 
Jane  1871.    Ma^etical  and  Meteoro- 
logical Observations,  1845-1864. 
By  0.  Chambers,  Supt. 
Summary  of  Rain£ill,  July  to  Sep- 
tember 1870. 
Summary  of  Meteorological  Observa- 
tions in  Queensland   1869,    and    at 
Brisbane,  July  to  September  1870. 
Summary  of  Observations  atToowoom- 
ba,  Warwick,  and  Cape  Moreton,  July 
to  September  1870. 
Ditto  at  Sweer'B  Island,  April  to  June 
1870. 
By  £.    MacDonnell,   Govemmoit 
Meteorological  Reporter. 
Annales,  YoL  ]OC.    Determination  de 
la    Declinaison   et    de  I'lnclinaison 
magn^que   k    Bruxelles    en    1870. 
Orages  en  Belglque  en  1870.    Obser- 
vationfi  des  Pb^nom^Des  P^riodi^es, 
1869. 
By  M.  A  Qufitelet,  Director. 
Meteorology  in  India  (Review). 
By    H.    F.    Blanford,    Government 
Meteorological  Reporter. 
Meteorological  Register,    January   to 
June  1871. 
By  the  Rev.  B.  Lafont,  S.  J. 
Abstracts    of  the  Results   of  Hourly 
Meteorological  Observations,  Septem- 
ber 1870  to  August  1871. 
By  Col.  ThuSlier,  FJLS. 
Results  of  Meteorological  ObservationB. 
By  E.  J.  Stone,  F.R.S.,  Afitron.  Royal. 
Monthly  results  of  Meteorological  Ob- 
servations made  at  28  stations,  May 
ia69  to  September    1871.    RainfiOl 
returns,  1869-70. 
By  Captain  A.  B.  Fyers,  R.E. 
Meteorologisk  Aarbog  &t  1870. 
Meteorologiske  Jagttagelser  i  Norge 
November  1870  to  November  1871, 
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Christuuiia 


CoDStantinople- 
CopeDhagen     • 

Cracow  - 


Nonke       Meteorologiske 
lustitat 


Dorpat  - 
Ediaburgh 

Falmouth 


Fiome    - 
Florence  - 

Greenwich 
Hamburgh 


Observatoire  Imperial 

M6teorologiqne. 

E.  Danske  Videnskabemes 
Selskab. 

K.    Landhas-holdnlngs- 
selskab 


K.  K.  Stemwarte     - 


Eaiserliche  Uniyerait&t     - 

Boyal  Society 

Scottish       Meteorological 

Society. 
B.  Cornwall   Polytechnic 

Society. 


I.  R  Academia  di  Marina 

Ministero      d'Agricoltnra 
Industria  e  Commercio. 


Royal  Observatory 


Norddentsche  Seewarte    - 


Om  Tordenvejr  i  {^orge,  1870. 

Nogle  Bemserkninger  om  Tordenvei- 
renes  Dannelse.  Aarsberetning,  1870. 
Torghatten.  Norges  Wind-  og  Storm- 
statistik.   Harefs  Temperatnr  mellem 
Island,  Skotland,   oi^   Norge.     Om 
FordeUngen  af  den  Lys-ogVarme- 
msengde  som  Jorden  modtager  fra 
Solen,  af  C.  Feamley.    Le  mve  de 
Jnstedal  et  ses  Glaciers,  par  C.  de 
Seue. 
By  Professor  H.  Mohn,  Director, 
and  by  the  University. 
B^smn^  des  Observations  M^t^rolo- 
giqnes,  August  1870  to  May  1871. 
By  A.  Coumbary,  Director. 
Forhandlinger,  Nos.  2-3  for  1870,  and 
Nos.  1-3  for  1871. 
By  J.  Steenstmp,  Secretary. 
Aarsberetning,    1861-9  ;      Fem-aars- 
beretning,   1861-5  ;    Yejrforholdene, 
September,  October,  1871. 

By  H.  J.  IJord  and  J.  C.  La  Cour. 
Meteorologische   Beobachtungen,    De- 
cember   1865    to    November    1866, 
Januaiy  to  October  1871.     Mater- 
yaly     do      Klimatografii      Galicyi, 
1867-70.       Stfindliche      Barometer- 
Beobachtungen  zu  Erakau,  1848-56. 
Mittlere  Temperatur  zu  Erakau  nach 
40-jahri^en  Beobachtungen,  1826-65. 
Allgememe      tJbersicht     meteorolo- 
gisdier  Beobachtungen,  1826-52. 
By  Dr.  F.  Earlinski,  Director. 
Meteorologische  Beobachtungen,  1869. 

By  Dr.  A.  v.  Oettingen. 
Proceedings  for  Session,  1869-70. 
Journal,  New  Series,  Vol.  HI.,  Nos,  28- 

32. 
BesultB  of  Hourly  Meteorolo^cal  Obser- 
vations, 1870.    Diagram  showing  the 
Mean  Velocity  and  Direction  of  the 
Wind,  &c.  for  every  day  in  the  year 
1870.     Meteorology  of  West  Corn- 
wall, 1870. 
By  W.  P.  Dymond,  Hon.  Sec 
Meteorological  Observations,  January 

to  October  1871. 
Meteorologia  Italiana,  October  1870  to 

July  1871. 
Climatologia  Italica,  November  1870  to 
August  1871. 
By  Dr.  P.  Maestri. 
Report  of  the  Astronomer  Royal  to  the 

Board  of  Visitors,  1871. 
Magnetical  and  Meteorological  Obser- 
vations, 1869. 
By  Sir  6.  B.  Airy,  E.C.B.,  Astro- 
nomer Royal. 
Jahres-Bericht,  1870. 
"Hansa"   1871.     Wetterberichte,  for 

year  1871. 
Entwurf  eines  Organisationsplanes  fur 
die  Deutsche  Seewarte. 
By  W.  H.  V.  Freeden,  Director. 
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Havana 


OTMeryatoire 


ilong  Kong    - 


Leipzig 


Lemberg 
Lisbon    - 

Xiverpool 
London  - 


R.  Colcgio  de  Belen 
Goyerament  Civil  Hoepital 
Harbour  OfBce 

Sternwarte       -       -        . 


K.  K.  Univenitat 


Observatorio    do    Iiifimte 
D.  Luiz. 


Observatory 
Admiralty 


La  Rotation  azimatale  des  Noagea.  La 
Polarisation  atmospheriqne  observe 
sona  le  Ciel  tropical  de  la  Havane. 
L'exiatenoe  des  arcs  snmom^raires  k 
la  Havane,  et  sor  les  arcs-en-del  ob- 
serves en  1862.    Catalogue  compre- 
nant  1,008    ouvrages,  &c,  snr   lea 
ouragans  et  les  temp^tes  cycloniques. 
Instructions  et  considerations  synth^- 
thiques  sur  la  nature,  &c.  des  nuages. 
Les   colorations  ozonoscopiques  ob- 
tenues  k  Taide  du  r^actif  de  Jame,  et 
sur   r^cheUe  ozonometrique  de    M. 
Berigny.      Description   d'un  ozono- 
grapbe  et  d'un  actinographe  destines 
a  enr^gistrer  de  demi-heure  en  demi- 
heure    I'ozone    atmospherique,    &c. 
Experiences  sur  Tozone  on  Poxygdne 
naissant    exhales    par    les   plantes. 
^toiles  filantes  observ^es  k  la  Havane 
du  24  Jnlliet  au  12  Ao^t,  etremarques 
sur   le   rltour   p^riodique   du   mois 
d'AoAt    Relacion  del  gran  terremato 
acaecido  el  13  y  16  de  Agosto  de 
1868  en  les  R^publicas  del  Peru,  de 
Chile  y  del  Ecuador.     Anuario  del 
Observatorio  de  la  Habana.   Afio  pri- 
mero  1862;  Barometria. 
By  A.  Poey,  Director. 
Observaciones  Magneticas  y  Meteoro- 
lo«ca8,  Nov.  1869  to  Nov.  1870. 
By  Sr.  J.  M.  Velez. 
Meteorological   Observations  taken  at 
Victoria,  Sept  1870  to  Sept.  1871. 
By  R.  Young,  M.D. 
Meteorological  Observations  taken  at 
Praya  West  and  Victoria  Peak,  Sept. 
1870  to  Sept.  1871. 
By   Captain   H.    Thomsett,  R.N., 
Harbour  Master. 
C^bersicht     der    Resultate    aus    den 
Meteor.     Beobachtungen    angestellt 
auf    den   K.   Silchsisdben  Stationen, 
May  1870  to  June  1871.    Results  of 
ditto  for  year  1868.    Meteorologische 
Beobachtungen  angestellt  auf  der  Leip- 
ziger  Universitfits-  Sternwarte,  1869. 
By  Dr.  C.  Bruhns,  Director. 
Meteorologische  Beobachtungen,  Nov. 
1870  to  Sept.  1871. 
By  Dr.  A.  Handl,  Director. 
Annaes,  Vol.  VIH.,   1870,  and  Dec. 

1870  to  Feb.  1871. 
Boletim  Meteorologico   for   the   year 
1871. 
By  Sr.  F.  Da  Silveira,   Director, 
and  Sr.  C.  de  B.  Capello. 
Reports    of  the   Astronomer    to   the 
Marine  Committee,  &c.,  1868    and 
1870. 
By  J.  Hartnnp,  F.R.A.S. 
Tide  Tables  for  1872.    Nautical  Al- 
manac for  1871.    List  of  Lights  in 
the  British  Islands.    Manual  of  Scien- 
tific Enquiry,  4th  edition.   Sun*s  True 
Bearing,  or  Azimuth  Tables. 
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LoDdon 


Madrid    - 

Manchester 
Mauritius 

29735. 


Admiralty 


Board  of  Trade 


Britbh  Association 
British  Horological  Insti- 
tute. 
Colonial  Office 


India  Office 


London  Institution  - 
Meteorological  Society 


Royal  Astronomical  Society 


Royal  Geographical  Society 


Royal  Institution  of  Great 

Britain. 
Royal    National   Lifeboat 

Institution. 
Royal  Society 


Royal  United  Service  In- 
stitution. 
Society  of  Arts 
R.  Observatorio 


Literary  and  Philosophical 

Society. 
Meteorological  Society      - 


Sailing  Directions  for — 

West  Coast  of  England. 

Bristol  Channel. 

West  Coast  of  Scotland. 

Coast  of  Ireland. 

Channel  Islands  Pilot 

North  Sea  Pilot. 
Directions  for  passage  from  the  Downs 

to  the  White  Sea. 
By  Admiral  Richards,  C.B.,  PJLS., 
Hydrographer. 
Report  of  Wrecks,  Casualties,  &c.  for 

1870. 
By  Thos.  Gray,  Assistant  Secretary. 
Report  for  1870. 

Journal,  Vol.  Xni.,  Nos.  149-156. 
Vol.  XIV.,  Nos.  167-160. 
Returns    from   Tarious   colonies    and 

settlements. 

See  Hong  Kong,  Ceylon,  and  Wel- 
lington. 
Returns    from   various    Observers    in 

India. 

See  Bombay  and  Calcutta. 
A  Memoir  of  the  Indian  Surveys,  by 

C.  R.  Markham. 
Abstract  of  ditto  for  1869-70. 
Great  Trigonometrical  Survey  of  India, 

Vol.  I.,  by  Col.  Walker. 
Journal,  Vol.  I.,  Nos.  1-8. 
ProceecUngs,  Vol.  V.,  Nos.  51-56. 
Meteorology     of    England,     by     J. 
Glaisher,  F.R.S.    Reports  for  four 
quarters,  ended  30th  Sept  1871. 
Monthly   Notices,  Vol.  XXXI.,  Nos. 

2-1 2.  No.  1.  of  Vol.  XXXU. 
Memoirs,  Vol.  XXXIX.,  Part  L 
General  Index  to  the  first  29  Vols,  of 

Memoirs. 
Proceedingss,  Vols.  I.  (except  No.  3), 

II.,  III.,  IV.  (except  No.  1),  V.,  VI., 

VII.  (except  No.  1),  VIII.  to  XIU., 

XIV.,  Nos.  1-5,  XV.,  No.  1. 
Journal,  VoL  XL.  (see  also  Toynbee). 
Proceedings,  Vol.  VI.,  Nos.  54  and  55. 

Report,  1871.    Journal,  Nos.  79-82. 

Proceedings,  Vol.  XIX.,  No.  124-129. 
VoL  XX.,  No.  130. 

Address  delivered  at  the  Anniversary  * 
Meeting,  30th    November  1871.  by 
Sir  E.  Sabine,  K.C.B.,  President 

Catalogue  of  Scientific  Papers,  VoL  V. 
(See  also  Sabine.) 

Journal,  VoL  XV.,  Nos.  64  and  65. 

Journal  Nos.  945-996. 

Anuario    1869-70,    Resumen    de   las 

Observaciones     eflfectuadas     en     la 

Peninsula.     1866  and  1868. 
By  Sr.  Aguilar,  Director. 
Proceedings,  VoL  XI.,  Nos.  1-11. 

Monthly  Notices,  March  and  April  1 87 1 . 
Observations  at  Port  Louis,  1866-70. 
By  C.  Meldrum,  M.A. 
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Melboome 


Moncalieri 


Munich 


Naples 


Oxford  • 
Palermo  • 
Paris 


Flagstaff  Obserratoiy 


Osservatorio  del  R.  Col- 
legio  Carlo  Alberto. 


Konigliche  Steniirarte 


Specola  Beale  - 


Philadelphia 
Pragae    - 

Rome 


RadcUffe  Observatory 
R.  Osservatorio 
Acad^mie  des  Sciences 


Association  Scientifiqae  de 

France. 
D^p6t  des  Cartes  et  Plans 


Minist^re  de  la  Marine 

Observatoire      M^teorolo- 
gique  de  Montsonris. 

Observatoire  National 


Soci^t^  M^t^orologiqae  de 
France. 


American      Philosophical 

Society. 
K.  K.  Stemwarte 


Osservatorio    del  Collegio 
Romano. 


Observations  at  Melbourne  and  varions 
'  places  inVictoria,  1858-42.  Discussion 

of  ditto,  1858-68.  Rainfall  m  Victoria. 

Notes  on  the  climate  of  Victoria. 
By  R.  J.  EUery,  Director. 
Bnllettino     Meteorologico,    VoL    V., 

L'Aurore  Bor^ale  observe  en  Italie 

lelSF^vrier,1871. 

By  Sr.  F.  Densa,  Director. 
Meteorologische      und      magnetisehe 

Beobachtiingen,    January     1870    to 

October  1871. 
By  Dr.  J.  v.  Lamont,  Director. 
Osservazioni    meteoriche,  Jannaiy   to 

September  1871. 
Osservazioni  barografiche  e  termogra- 

fiche,  March  to  Angust  1871. 
Osservazioni  barometriche,  December 

1869  to  February  187 1. 
Osservazioni  termometriche,  February 

1870  to  February  1871. 

Magnetic     Observations,    29    and  80 
A^u8t,and  21-28  December  1870. 
By  Sr.  Brioschi,  Director. 
Results  of  Meteorological  Observations, 
1868. 
By  Rev.  R.  Main,  Raddiffe  Observer . 
Bullettino  Meteorologico,  Vol.  VL,  Nos. 
S-12. 
By  0.  Cacciatore,  Director. 
ComptesRendus  Hebdomadaires, 
Vol.  LXXI.,  Nos.  12-26. 
„    LXXII. 

„    LXXIIL,Nos.  1-23. 
Bulletin  Hebdomadaire,  Nos.  189-237. 

Annales  Hydrographiqnes,  4th  quarter 
of  1869,  year  1870,  Isthalf  of  1871. 

Phares  des  Cdtes,  Nos.  216-218,  220, 
225. 
By  Captain  A.  Le  Gras. 

Revue  Maritime  et  Coloniale.     Vols. 

xn.  to  XXXI. 

Tableaux  de  laPopulation,de  Cultnre,&c. 
Bulletins  M^t^orologiques  for  year  1871. 
By  M.    C.  Sainte-Claire   Deville^ 
Director. 
(See  also  Deville.) 
Bulletin  International  for  year   1871. 
Annuaire  Meteorologique,  1872. 
By  M.  Delaunay,  Director. 
Nonvelles  M^teorologiques,  Vol.  III^ 

Nob.  9-12. 
Annuaire  de  la  Soci^  Met^rologiqne, 

VolXVn.    FeuiUesl-12. 
IVoceedings.    Vol.  XI.,  Nos.  83-6. 

Magnetisehe      und     Meteorologische 
Beobachtungen,  1870. 

Ober  die  Abhangigkeit  des  Erdmag' 
netismus  von  der  Rotation  der  Sonne. 
By  Dr.  C.  Homstem,  Director. 

Bullettino    Meteorologico,    Vol.   DC, 
No.  12}  Vol.  X.,  ^.  1-11.    Mag- 
netic    Observations     during     Solar 
Eclipse  of  21-28  December  1870. 
By  Sr.  Padre  A.  Secchi,  Director. 
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St,  Petersburg - 


San  I'ernando  • 
Singapore 

Sonthport 
Stonjhorst 

Stattgart 
Sydney,  &c. 


TiflU 


Toronto- 


Central  Physical  Obserra- 
tory. 


Socilt^    Imp^riale     G^o- 
graphique 

Obseryatorio  de  Marina    - 

Conyict  Jail  Hospital 

»» 
Femley  Observatory 

Observatory    -        -        - 


Polytechnische  Schnle 


Observatory 


Imperial  Observatory 


Education  Office 
Magnetical  Observatory 


Les  Observations  Magn^tiques,  1868. 

By  M.  Rikatobeff. 
Annales  de  TObservatoire,  1866-8. 
Repertorium  fur  Meteorologie,  &c., 
Vol.  I.,    Part  2. 
Vol.  n.,  Part  1. 
Jahres-Bericbt  for  1870. 
t)ber  die  Bew5lkung  Russlands. 

By  Dr.  H.  Wild,  Director. 
Travaux      M^teorologiques.      No.    1. 
March  1871. 
By  Dr.  A.  v.  Wojeikoff. 
Annales.    August  to  December  1870. 

By  Sr.  C.  Pujazon,  Director. 
Meteorological  Observations^  November 

1870  to  August  1871. 
Abstracts,  1869-70,  and  1870. 

ByH.L.  Randell,M.D. 
Weekly  Abstracts  of  Observations  and 
Results,  from  September  1871. 
By  J.  Baxendell,  Esq.,  F Jt.A.S. 
Results  of  Magnetical    and  Meteoro- 
logical Observations,  1870.    Results  of 
Seven  Years'  Observations  of  Dip  and 
Horizontal  Force.      April   1863    to 
March  1870. 
By  the  Rev.  S.  J.  Perry,  S. J. 
Die     Meteorologischen     Verhaltnisse 
Wdrtembergs    nach    den  Resultaten 
der  Wiirttembergischen  Stationen. 
By  Dr.  H.  Schoder. 
Abstract  of  Meteorological    Observa- 
tions made  in  New    South    Wales, 
to  the  end  of  1869,  with  Remarks  on 
the  climate. 
Results  of  ditto,  1870. 
Meteorological    Observations  made  at 
Sydney,  and  Abstract  from  the  country 
stations.    January  to  July  1871. 
By  H.  C.  Russell,  B.A. 
Die    Sounenfinstemiss    vom    6    Marz 
1 867.  Bemerkungen  ilber  die  Meeres- 
hohe  von  Tiflis.    Erdbeben  in  Kau- 
kasien  im  Jahre  1868,  von  H.  Eiefer. 
Zwei    Bemerkungen    zu    Regnault*s 
Tafel  der  Spann-  kraft  desWasserdamp- 
fes.  t)ber  die  Anwendung  des  Pistor*- 
schen  Reflections-  Ereises  zum  Mes- 
sen  vou  angular-  Distanzen  zwischen 
terrestrischen  Objecten.    Der  Bewe- 
gungs- Mechanismus  am  Drehthurme 
des  Observatorinms  zu  Tiflis.   Collec- 
tion de  Tables  ^  Pusage  des  stations 
m^t^rologiques  du  Caucase.     Con- 
version des   ponces  Anglais  et  des 
demi-lignes   Russes  en   millimetres. 
Exercices   Hypsom^triques.    Samm- 
lung  von  Hulfstafeln  zur  Berechnung 
baiometrischer  Hohenbestimmungen. 
By  Dr.  A.  Moritz,  Director. 
Journal  of  Education,    Vol.    XXIV. 
Annual  Report  for  1869. 
By  the  Rev.  E.  Ryerson,  D.D. 
General  Meteorological  Register,  1863 
and  1870.    Summary  of  Rainfldl,  &c., 
June  to  November  1870,  and  winter 
1870-71.      Monthly  Meteorological 
Register,  May  1870  to  April  1871. 
By  G.  T.  Kingston,  M. A.,  Director. 
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Trieste  - 
Turin      - 

Upsala    - 


Utrecht  - 
Yienna  - 


Waahington 


WeUington^N.Z. 


Zurich 


R  Academia  di  Commercio 
Naatico. 

R.  Osserratorio 


Obserratoire    - 


K.  Nederlandsch  Meteor. 

Institaut 
Adria  Commission    - 


K.  K.  Centralanstalt  fur 
Meteorologie  and  Erd- 
magnetismus. 


K.  K.  Sternwarte 


Oeeterreichiflche      Gesell- 

schaft  fur  Meteorologie. 
Department  of  Agriculture 

Smithsonian  Institution    - 


U.  S.  Naval  Observatory  - 
WarOflBce 
Observatory    - 


Meteor.  Centralanstalt  der 
Schweiserischen  Natur- 
forschenden  Gesellschaft. 


Osservazioni  Meteorologiche,  October 

1870  to  1871.    Results  of  Observa- 
tions for  1870. 
BoLLettino  Meteorologico,  1866. 
Do.,  et  Astronomico,  1867-70. 
Catalogo  delle    634    Stelle    principali 

visibili  alia  latitudinl  media  di  45**, 

&c.     (With  an  Atlas). 
By  Sr.  Doma,  Director. 
Bulletin      M^t^rologique      Mensuel, 

Vol.  I.,  Kos-  6-10  ;    Vol.  U.,  Nob. 

10-12  ;  Vol.  III.,  Nos.  1-10. 
Om  Vindames  Lagar  och  de  Nyaste 

ForsOken  till  Vaderleka-  FOratsAgel. 

ser,byC.  F.  E  Bjdrling. 
By  MM.  Svanberg  and  Rabenson. 
Om  Stormar  och  AakvlLder. 

By  Dr.  H.  Hildebrandsson. 
Ccarts  en  Europe,  1869-1871. 

By  Dr.  Buys  Ballot,  Director. 
1  and  2  Berichte  an  die  K.  Akademie 

der  Wissenschaften. 
By  Dr.  J.  R.  Lorena. 
BeobachtuDgen,    November    1870   to 

October  1871. 

Telegraphische       Witterungsberichte, 
December  1870  to  November  1871. 
By  Dr.  C.  Jelinek,  Director, 
Wiener     Meteorologische      Beobach- 
tungen,  1823-1866. 
By  Dr.  C.  v.  Littrow,  Director. 
ZeitBchriflt,  Bd.  VI. 

By  Dr.  C.  Jelinek. 
Report  for  1869.    Monthly  Reports  for 

1870. 
Report  for  1869.    The  Annular  Eclipse 
of  Ublj  26th,   1854.      The    Aurora 
Borealis,  its  Ilienomena  and  Laws,  by 
Prof.    Loomis.    Map    of  the    Solar 
Eclipse  of  March  15th,  1858,  by  the 
Rev.  T.  Hill.    Report  upon  Phyncs 
and  Hydraulics  of  the  River  Mis- 
sissipi. 
By  Professor  J.  Heniy,  Secretary. 
Astronomical  and  Meteorological  Ob- 
servations for  1868. 
By  Admiral  Sands,  Superintendent 
Daily    Weather   Reports    and  Ad^ps, 
from  7  th  June  1871. 
By  Brigadier-General  Myer,  U.S.A. 
Meteorological  Observations  at  various 
Stations,  May  1870  to  April   1871. 
Abstracts  for  year  1869,  and   De- 
cember 1870  to  April  1871.    Report 
for  1870. 
By  J.  Hector,  M.D.,F.R.S.,  Govern- 
ment Meteorological  Reporter. 
Meteorologische   Beobachtungen,  De* 
cember  1869  to  December  1870. 
By  Dr.  Wolf. 
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Gray,  Thomas 
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See  Madrid. 
„    Greenirich. 

Synopsis  of  Climatological  Statistics,  Canada,  Jan.  to 
Nov.  1871.  Diamal  and  Annual  Variations  of 
temperatare  at  Halifax.  General  Register  for  1870, 
Halifax  and  Nova  Scotia. 

See  Utrecht 

On  a  Diamal  inequality  in  the  Direction  and  Velocity 
of  the  Wind,  &c.    (See  also  Soathport.) 

On  Phonic  Coast  Signals. 

Russian  Nautical  M^zine,  Nos.  12  for  1870  and  1-10 
for  1871. 

See  Batavia. 
„    Upsala 
„    Calcutta. 
„    Naples. 
„   Leipzig. 

On  the  Temperature  of  the  British  Isles.  Introductory 
Text  Book  of  Meteorology. 

See  Palermo. 
„    Lisbon. 

Illustrated  and  Descriptive  Catalogue  of  Scientific  In- 
struments. 

See  Bombay. 

European  and  American  Rain&Us.  Winds  of  the 
United  States.  Resemblance  of  the  Atmospheric, 
Magnetic,  and  Oceanic  Currents. 

Nogle  Benuerkninger  om  Luftens  StrOmingsforhold. 

See  Constantinople. 

Papers  on  Ocean  Currents,  Papers  I.-III. 

See  Paris  Observatory. 
„    Moncalieri. 

Sur  le  Froid  de  D^embre  1870  et  sur  la  P^ode  des 
Grands  Hivers  signalee  par  M.  Renou.  Sur  les  Tem- 
peratures observ^es  &  Montsouris  pendant  le  mois  de 
Janvier,  1871.  Do.  F^vrier,  1871.  De  la  piriode 
tridodecuple  ou  d^emdinme  dans  les  ph^nom^nes 
atmosph^riques,  &c.  Sur  les  caract^res  derhiver, 
1870-71,  et  sur  la  comparaison  de  la  temperature 
moyenne  h.  TObservatoire  de  Paris  et  i  TObservatoire 
de  Montsouris.  Chute  de  neige  extraordinaire  k 
Colliunre  (Pyr^les  Orientales)  par  M.  Naudin.  (See 
also  Montsouris  Observatory,  Paris.) 

See  Turin. 

Darstellung  der  W&rme-Erscheinungen  durchfunftagige 
Mittel,  1863-1869.  t)ber  die  Temperaturvertheilung 
im  Winter  1869-70.  ttber  die  Zuruckfuhrung  der 
jahrlichen  Temperatnrcurve  auf  die  ibr  sum  Gmnde 
liegenden  Bedinfungen.  t)ber  die  Vertheilung  des 
Regens  in  der  jimrlichen  Periode  im  mittleren  Europa. 
Uber  lang  andauemde  WinterkAlte  insbesondere  die 
im  Winter  von  1870-71.    (See  also  Berlin.) 

See  Falmouth. 

See  Melbourne. 

Elementary  Manual  for  the  Deviation  of  the  Compass 
in  Iron  Ships. 

On  the  general  Circulation  and  Distribution  of  the 
Atmosphere. 

See  Copenhagen. 
Hamburg. 
„    Ceylon. 
„  Board  of  Trade. 

On  a  new  Electro-magnetic  Anemometer. 
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On  certain  Variations  of  Temperatore  during  the  Solar 

Eclipse  of  Dec.  22nd,  1870. 
See  Lemberg. 

Untersuchunffen  iiber  die  Winde  der  nordlichen  Hemis- 
phare  and  ihre  klimatologische  Bedentnng.    TheQ  H. 
Der  Sommer. 
See  Liverpool. 
Sailing  Directions  for  the  Bay  of  Bengal  and  Straits  of 

Malacca. 
See  Wellington. 

„    Smithsonian  Institution,  Washington. 
„    Upsala. 
„    Prague. 
Meteorological  Observations  taken  at  Guernsey,  January 

to  November  1871. 
See  Vienna. 
„    Cracow. 
„    Toronto. 
„   Copenhagen. 
„    Calcutta. 
„    Munich. 
iStude  8ur  rOrigine  des  Conrants  d'Air  principauz. 
On    Barometric    Differences   and  Fluctuations.      On 

Ocean  Currents. 
Effects  of  the  Drought  of  1870  on  some  of  the  experi- 
mental Crops  of  Rotiuunsted. 
See  D^pdt  des  Cartes  et  Plans,  Paris. 
„  Vienna, 
Do. 
„  Brisbane. 
„  Florence. 
„  Oxford. 
„  India  Office. 
„  Mauritius. 

The  Meteorology  and  Climate  of  Plymouth.    Meteoro- 
logical Summary  for  1870. 
The  Weather  Prognostics  of  Scotland. 
See  Cbristiania. 
SeeTiflis. 
Summary  of  the  Weather  at  Helston  (Cornwall)  for 

Years  1852-5-7-8-9,  1867-70. 
Einige  Nachweise  fur  die  richtige  Lage  desEalmen- 
gurtels  auf  Inseln  im  grossen  Ocean.  t)ber  eine 
Barometer-  Beobachtang  auf  dem  Chimborazo.  Zur 
Deutung  des  Wetters  in  unseren  Gebirgen.  t^ber  die 
Circumtraction  eines  Windes  an  der  Leeseite  von 
Inseln. 
See  Washington. 

On  a  Wind-3irection  Rain  Gauge. 
Zusammenstellung  der  von  F.   Strehlke  fur    Danzig 
angestellten  Meteorologischen  Beobachtungen  1841-3. 
See  Dorpat. 
„    Stonyhurst. 

MittheUungen.    Vol  XVH.    No.  11. 
Erganzungsheft.    Nos.  28-30. 
See  Havana. 

Temperatur- Kalender   fur  Ostfinesland.      Die    Tem- 
pmtur-  Verhaltnisse  in  der  untersten,  die  Erdober- 
fl&che   unmittelbar  beruhrenden,  Schicht  des  Lnft- 
meeres.    Der  Barometerstand  an  der  Nordseekuste 
als  Grundlage  bei  der  Sturmpognose.    Das  B^en- 
wasser  als  Trinkwasser  der  ManKhbewohner. 
Meteorologische  Beobachtungen   zu  Elagenfiirt    No- 
vember 1870  to  November  1871. 
See  San  Fernando. 
Meteorological  Observations  at  Smyrna,  1864-70. 


oftJie  Royal  Society  for  1871. 


71 


Quetelet,  M.  A.     - 
Bandell,  Dr.  -  - 

Baif  son,  Govt.  R.  W.,  CB. 
Bedford,  Rer.  F.  - 

Bichardi,      Bear-Admiral 

FJLS. 
Bicbards,  W.  H.    - 

Bikatchefi^Lt 
Bubenson,  Dr. 
BnsBeH,  H.'C.,  B.A. 
Byereon,  Bev.  E.,  D.D.     - 
Sabine,    Sir    E.,    K.C.B., 
F.B.S, 


Sands,  Admiral     - 
Sawyer,  F.B, 

Scarpellini,  Mme.  C. 

Scboder,  Dr.  H.    - 
Seccbi,  Sr. 
Seue,  C.  de 
Silireira,  Sr.  da 
Smith,  Dr.  Angus 
Smyth,  Jr.,  J. 


Steenstrup,  Prof.   - 
Stone,  E.  J.,  F.B.8. 
Svanberg,  Pro£  G. 
Symons,  G.  J.       - 
lliomsett.  Captain 
Thnillier,  Col.,  F.B.S. 
Togmbee,  Capt  H.,  F.B.G.S. 

Vele«,  Sr. 
Walker,  Col.,  B.E. 
Wheeler,  Ber.  F.  - 

Wild,  Prof.  H. 
WojeikoflF,  Dr.  A.  von 
Wol^  Dr.  B. 
Tonng,  B.,  M.D.  - 


SeeBnmels. 

„  Singapore. 
Bainfall  in  Barbadoes  1870. 
Weekly  Sommaries  of  Meteorological  Obeervations  at 

Silloth.    From  February  1871. 
See  Admiralty. 

Abstract  of  the  Weather  at  Fensanoe  and  Neighbour- 
hood, 1870. 
See  St.  Petersburg. 
„  Upsala. 
„   Sydney. 
„  Toronto. 

Becords  of  the  Magnetical  Phenomena  at  Eew,  No.  4. 
Analysis  of  the  principal  Disturbances  shown  by  the 
Horizontal  and  Vertical  Force  Magnetometers  £rom 
]  859-  64.    (See  also  Boyal  Society.) 
See  Washington. 

Climate  of  Brighton  (summary  of  Meteorological  Ob- 
servations to  the  end  of  Jul^  1870.) 
Bulletino    delle    Ossenraziom    Ozonometriche-  Mete- 
oriche  fatte  in  Boma,  September  1870  to  August  1871. 
See  Stuttgart. 
„   Bome. 
„    C!hristiania. 
„  Lisbon. 
Alkali  Act  1863.    Beport  of  Inspector  for  1870. 
On  the  Ozonometer,  for  Observations  of  Ozone  with  an 
Aspirator.    Short  Historical  Sketch  of  the  Construc- 
tion and  Working  of  the  Bann  Beservoir. 
See  Ck>penhagen. 
„  Cape  of  Crood  Hope. 
„   UpsiOa. 
Monthly  Meteorological  Magazine ;  Vol.  VI. 
See  Hong  Kong. 
„  Calcutta. 
Journals  of  the   Boyal    Geographical  Society,  Vols. 

XXX. ;   XXXIV.-V. ;  XXXVU-VUI. 
See  Havana. 
„   India  Office. 
Meteorological  Beports  of  the  Tyneude  Naturalists* 

Field  Club,  1868-70. 
See  St.  Petersburg. 
„  do. 

„    Zurich. 
„  Hong  Kong. 


72    Appendix  to  Report  of  the  Meteorological  Committee,  Ac. 


APPENDIX  XL 


List  of  Persons  in  the  Ekplothent  of  the  Mbteobological  Coh- 
MiTTRB  on  December  31st,  1871,  with  their  Occapations  and  Amount 
of  Salary. 


Name. 


Office. 

Robert  H.  Scott  - 
J.  S.  Harding  Jnn.- 
J.  S.  Harding,  sen. 
T.  D.  BeU      - 


Duties. 


Director  of  the  office 
Correspondence,  Accounts,  Library 

}  Copying,  accounts  of  stores,  registry  / 
of  documents,  &c.  \ 


Land  Meteorology  (Observatories). 


B.  H.  Curtis  - 

F.  C.  Steventon      - 

C.  Stodart     - 

♦H.  W.  Woodward- 
E.  Allen 
£.  Magrath    - 
J.  P.  Cutts    - 


Reproduction  of  obserratoiy  cunres 
by  pantagraphs,  and  preparation  •< 
for  publication. 

Discussion  of  returns  and  compu- 
tations. 


Land  Meteorology  (Telegraphy). 

F.  Gaster       -  -  1"] 

F.  Brodie  •  -     I  Preparation  of  weather  reports,  and 

O.  G.  Francis  -  |  r     computations. 

R.  Sargeant   -  -  J 

Ocean  Meteorology^ 

Ci^t  H.  Toynbee 
W.  Salmon    - 

B.  Sfracban  - 

C.  Harding    - 
J.  A.  Curtis  - 
W.  G.  James  -  , 
J.W.McVeagb     -    J 


{ 


Commissionaire 


Rer.  Thos.  Kerr     - 


Marine  Superintendent  ... 
Examination  of  logs  under  discussion 
Care  of  instruments  and  reduction  of 

meteorological  returns. 
Examination  of  logs  under  discussion 

Computations      -        -        -        -J 


Messenger 


Director  of  Valencia  Observatory 


Salary. 


Yearly.  Weekly. 


£     s.    d. 


800 
190 


110  0  0 
100  0  0 


150  0  0 


400  0  0 

240  0  0 

220  0  0 

130  0  0 


£   s.  d. 


I   18  6 
1  0  0 


250  0  0 


2  0 
1  0 
1  10 
1  10 
0  17 


1  1  0 
10  0 
0  14  0 


1  10  0 
1  10  0 
0  14  0 


1  1  0 


*  Engaged  since  Slst  December. 


LIST  OF  PUBLICATIONS,  te. 

IMUSD  T7NDBR 

THE  AUTHORirr  OF  THE  METEOROLOGICAL 
COMMITTEE. 


OFFICLA.L. 

No.  I.  Beport  for  1867.    Presented  to  Parliament.     Is. 

2.  InBtructions  for  Meteorological  Telegraphy.    6d. 

3.  Fishery  Barometer  Manual.    6d, 

4.  Charts  of  Surface   Temperature,    South  Atlantic  Ocean. 

2s.  6d. 

5.  Keport  for  1868.    Presented  to  Parliament.     5d. 

6.  Keport  for  1869.    Presented  to  Parliament.     lOd. 

7.  Quarterly  Weather  Report  for  1869.    Parts  I.  to  IV.    Price 

5s.  each.     [Stanford.] 

8.  Barometer  Manual.     Is. 

9.  Quarterly  Weather  Report    for   1870.     Parts  I.  to  IV. 

Price  5s,     [Published  by  Stanford,  Charing  Cross.] 

10.  Report  for  1870.     Presented  to  Parliament.    Price  lOd. 

jL  II,  Contributions  to  our  knowledge  of  the  Meteorology  of  Cape 
Horn  and  the  West  Coast  of  South  America.  Price  2s.  6d. 
[Stanford.] 

?^  12.  Currents  and  Surface  Temperature  of  the  North  Atlantic 
Ocean,  from  the  Equator  to  Lat.  40^  N.,  for  each  month  of 
the  year,  with  a  General  Current  Chart.  Price  2s.  6d. 
[Stanford.] 

1^  13.  A  Discussion  of  the  Meteorology  of  the  Part  of  the  Atlantic 
lying  North  of  30^  N.  for  the  Eleven  days  ending  8th 
February  1870.    Price  2s.  6d.     [Stanford.] 

14.  Quarterly   Weather  Report  for   1871. — ^Part  I.  January- 
March.    Price  5s.    [Stanford.] 


NON-OFFICIAL. 

No.  1.  Report    to  the  Committee  on  the    Connexion    between 
^      Strong  Winds  and  Barometrical  Differences. — ^By  Robert 
H.  Scott,  Director  of  the  Office.    6d. 

2.  Report  to  the  Committee  on  the  Meteorology  of  the 
North  Atlantic. — ^By  Captain  H.  Toynbee,  Marine  Super- 
intendent.    Is. 

-<  8.  Report  to  the  Committee  on  the  Use  of  Isobaric  Curves.— 
By  Captain  H.  Toynbee,  Marine  Superintendent.     Is, 

A  4.  Routes  for  Steamers  from  Aden  to  the  Straits  of  Sunda  and 
Back.    Price  6d. 

y  5.  On  the  Winds,  &c.  of  the  North  Atlantic  along  the  Tracks 
of  Steamers  from  the  Channel  to  New  York.    Price  6d. 


Sold  by  PoTTBR,  31,  Poultry,  and  Stanford,  Charing  Cross. 
The  Annual  Reports  may  be  obtained  of  all  Parliamentary  Booksellers. 
29785.  1* 


LONDON: 
Printed  by  Gbobob  R  IStxe  and  Wiluam  Spottiswoodb, 
Printers  to  the  Queen's  most  EzoeUent  Migesty.   . 

For  Her  Mi^esty's  Stationery  Office. 


REPORT 


OF  THB 


EETEOBOLOGICAI   COMMITTEE   OP   THE 
BOYAl  SOCIETY, 

For  the  Year  ending  Slat  December  1872. 

^xtitnM  to  ^0^  l^nuiti  at  Pxrlixtnent  (9  €anmnn}t  at  fttr  tfLaititn. 


LONDON: 
PRniTED  BY  GEORGE  E.  EYRE  AND  WILLIAM  SPOTTISWOODlp, 

PADITEBB  TO  THB   QUBBN*B  MOST  EXCRLLEirT  MAJS8TT. 
FOR  EBB  MAJESTTS  STATIONERY  OFFICE. 


[0.  808.]    Price  Is. 


1873. 


MAR131886 


CONTENTS. 


Prvfage  .  *  »  • 

Report,  Part  I. 

Ocean  Meteorology 

Weather  Telegraphy  and  Signals  - 
lAnd  Meteorology  of  the  British  Islands 

Library        -  -  -  - 

Expenditure  -  -  " 

Summary    -  -  -  " 

Part  II. 
Discussion  of  the  Information  for  Square  III.  (North  Atlantic) 


Paqk 
3 


6 
13 
20 
24 
24 
25 


27 


Appendix  : 

I.  Financial  Statement     .  -  -  - 

11.  Presentation  of  Pilot  Charts     - 

III.  List  of  Documents       .  -  -  - 

IV.  Contents  of  Publications 

V.  Disposal  of  Instruments  (Admiralty)   - 
VI.  Disposal  of  Instruments  (Mercantile  Marine)  - 
VII.  Telegraphic  Reporting  Stations 
VIII.  Supply  of  Daily  Weather  Reports 
IX.  Supply  of  Telegraphic  Weather  Intelligence    - 
X.  Supply  of  Fishery  Barometers  -  -  - 

XI.  Donations  to  Library  -  -  -  - 

XIL  Staff  of  Office  -  -  -  "  " 


49 

60 

52 

59 

63 

64 

65 

65 

67 

69 

70 

80 


PREFACE. 


The  Meteorological  Committee  consiBts  of  Fellows  of 
the  Boyal  Society  who  were  nominated  by  its  President 
and  Council,  at  the  request  of  the  Board  of  Trade,  for 
the  purpose  of  superintending  the  Meteorological  duties 
formerly  undertaken  by  a  Gtovemment  Department, 
under  the  charge  of  Admiral  iitzEoy. 

The  Committee  are  credited  with  a  sum  of  £10,000, 
Toted  annually  in  the  Estimates,  for  the  administration 
of  which  they  are  wholly  responsible,  and  over  which 
they  are  given  the  entire  control. 

The  Meetings  of  the  Committee  are  held  once  a  fort- 
night, or  oftener  when  necessary,  when  every  subject  on 
which  action  has  to  be  taken  by  their  executive  officers 
receives  their  careful  consideration.  The  duties  of  the 
Committee  are  onerous,  and  entirely  grattdtous;  they 
were  accepted,  and  are  very  willingly  performed  by  the 
members,  on  account  of  the  earnest  desire  they  severally 
feel  for  the  improvement  of  Meteorological  Science. 

MEMBERS  OF  THE  COMMITTEE  :— 

General  SibE.  Sabine,  BA,  E.C.B.^  Ohairmcm. 

Mr.  De  La  Buk 

Mr.  Francis  Qalton. 

Mr.  Qassiot. 

Rear- Admiral  G.  H.  RICHARDS,  C.B.,  Hydrograpber  to 

the  Admiralty. 
Major-General  W.  J.  Smythe,  RA. 
Mr.  W.  SpomswooDE. 
Sir  Chables  Wheatstonb. 

May,  1873. 


82181.  A  2 


REPORT 


OF  THB 


METEOBOLOGICAL   COMMITTEE   OP   THE 
BOIAl  SOCIETY, 

For  the  Year  ending  31st  December  1872. 


LONDON: 
PRINTED  BY  GEORGB  E.  EYRE  AND  WILUAM  SPOTTISWOODS, 

PBIHTSB8  TO  THB  QUSSIf*8  MOST  EZORLLEKT  XUB8TT, 
FOB  HB&  MAJESTY'S  STATIONERY  OFFICE. 


[C.  808.]    Price  Is. 


1873. 


MARisirae 


CONTENTS. 


Faob 

Preface  .-»•••  --3 

Report,  Part  I. 

Ocean  Meteorology  -  .  -  -  -  -      6 

Weather  Telegraphy  and  Signals    -  -  -  -    13 

Land  Meteorology  of  the  British  Islands     -  -  -  -    20 

Library        -  -  -  -  -  -  -  -24 

Expenditure  -  -  -  -  -  -  -24 

Summary    -  -  -  •  -  -  ■  -25 

PartIL 

Discussion  of  the  Information  for  Square  III.  (North  Atlantic)  -    2/ 

Appendix: 

I.  Financial  Statement     -  -  -  -  •  -    49 

II.  Presentation  of  Pilot  Charts     -  -  -  -  -    60 

III.  List  of  Documents       -  -  -  -  -  -    62 

IV.  Contents  of  Publications          -           -           -  -  -    59 
V.  Disposal  of  Instruments  (Admiralty)   -           -  -  -    63 

VI.  Disposal  of  Instruments  (Mercantile  Marine)  -  -  -    64 

VII.  Telegraphic  Reporting  Stations  -  -  -  -    65 

VIII.  Supply  of  Daily  Weather  Reports        -  -  -  -    65 

IX.  Supply  of  Telegraphic  Weather  Intelligence    -  -  -    67 

X.  Supply  of  Fishery  Barometers  -  -  •  -  -    69 

XI.  Donations  to  Library  -  -  -  -  -  -    70 

XIL  Staff  of  Office 80 


PREFACE. 


The  Meteorological  Committee  consiBts  of  Fellows  of 
the  Boyal  Society  who  were  nominated  by  its  President 
and  Council,  at  the  request  of  the  Board  of  Trade,  for 
the  purpose  of  superintending  the  Meteorological  duties 
formerly  undertaken  by  a  Government  Department, 
under  the  charge  of  Admiral  FitzEoy. 

The  Committee  are  credited  with  a  sum  of  £10,000, 
voted  annually  in  the  Estimates,  for  the  administration 
of  which  they  are  wholly  responsible,  and  over  which 
they  are  given  the  entire  control. 

The  Meetings  of  the  Committee  are  held  once  a  fort- 
night, or  oftener  when  necessary,  when  every  subject  on 
which  action  has  to  be  taken  by  their  executive  officers 
receives  their  careM  consideration.  The  duties  of  the 
Committee  are  onerous,  and  entirely  gratmtous;  they 
were  accepted,  and  are  very  willingly  performed  by  the 
members,  on  account  of  the  earnest  desire  they  severally 
feel  for  the  improvement  of  Meteorological  Science. 

MEMBERS  OF  THE  COMMITTEE  :— 

General  SirE.  Sabine,  EA,  E.C.B.,  Ckmmcm. 

Mr.  De  La  Buk 

Mr.  Francis  Qalton. 

Mr.  Qassiot. 
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REPORT 
For  the  Tear  ending  December  31,  1872. 


PART  I. 

The  internal  management  of  the  office  in  the  year  1872^  the  Introdaction. 
sixth  during  which  it  has  been  under  the  superintendence  of  the 
Committee^  has  undergone  no  change  since  the  date  of  the  last 
Seport.  Mr.  Robert  H.  Scott,  as  before,  is  responsible  to  the 
Committee  for  the  entire  direction  of  the  system,  and^  for  the 
special  department  of  Ocean  Meteorology^  he  enjoys  the  assistance 
of  Captain  Henry  Toynbee  as  Marine  Superintendent. 

In  the  month  of  July  an  invitation  to  a  General  Meteorological  Leipiig  Ck>ii- 
Oonference^  on  questions  relating  almost  entirely  to  Land  Meteoro-  fo««"J«- 
logy,  was  received  from  three  continental  meteorologists, 
Ifessrs.  Wild,  Director  of  the  Central  Physical  Observatory  of 
St.  Petersburg :  Jelinek,  Director  of  the  Central  Institution  for 
Meteorology  and  Terrestrial  Magnetism  at  Vienna ;  and  Bruhns, 
Director  of  the  Observatory  at  Leipzig.  The  Committee  at  once 
instructed  Mr.  Scott  to  accept  the  invitation  and  attend  the 
meeting  as  their  representative.  The  conference  was  held  at 
Leipscig  in  the  month  of  August  and  lasted  for  three  day&  It 
was  attended  by  about  50  gentlemen,  and  was  entirely  consultative, 
being  intended  as  simply  preliminary  to  a  proposed  General 
Meteorological  Congress,  to  be  held  at  Vienna  in  the  autumn  of 
1873,  the  invitations  whereto  will  probably  be  issued  by  the 
Austrian  Government. 

The  official  report  of  the  proceedings  at  Leipzig  has  appeared 
in  the  German  language,  and  Mr.  Scott  has  prepared  a  complete 
English  translation,  which  was  published  in  the  month  of  February 
1873.*  The  Committee  will  have  occasion  to  refer  to  this 
publication  more  than  once  in  the  course  of  the  present  report. 

It  will  be  seen  from  the  following  pages  that  the  operations  of 
the  office  have  taken  their  natural  course  of  development,  and 
accordingly  the  present  Report  will  contain  what  the  Committee 
hope  wiU  prove  a  satisfactory  account  of  progress  made  and  of 
results  obtained  in  the  three  several  branches  into  which  the 
establishment  has  been  divided. 

These  branches  may  be  briefly  summarized,  as  heretofore,  as — 

*  Beport  of  the  Frooeedmgs  of  the  Meteorological  Conference  at  Leipsig. 
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Subdiyifiion  of  I-  Ocean  Meteorology ^  comprifling  the  investigation  of  the 
objects  of  meteorological  conditions  of  the  entire  ocean  by  means  of  obser- 
mq^T*  vations  made  at  sea  with  instruments  lent  by  the  Office. 

The  supply  of  instruments  to  the  Admiralty  is  also  undertaken 
by  this  brancL 

II»  Weather  Telegraphy  and  Signals,  comprising  the  entire 
system  of  observation  and  of  telegraphy  required  for  the  pre- 
paration of  the  Dailv  Weather  Reports,  and  for  the  issue  to  our 
own  ports  and  to  foreign  countries  of  telegraphic  information  of 
ordinary  weather  and  of  storms. 

IIL  Land  Meteorology  of  the  British  Islands)  comprising  the 
method  of  inquiry  carried  on  at  the  seven  self-recording  obser- 
vatories estabUshed  by  the  Committee.  The  object  of  this  branch 
is,  firstiy,  to  afford  for  the  entire  area  of  the  United  Kingdom 
accurate  meteorological  information,  similar  to  that  published  in 
most  European  countries  under  the  auspices  of  their  respective 
governments ;  and,  secondly,  to  furnish  better  data  for  the  study 
of  our  weatiier  than  had  previously  existed,  00  as  to  place  the 
investigations  conducted  in  connexion  with  Branch  IL  on  a  satis- 
factory scientific  basis* 


L— Ocean  Meteobology. 

isfiue  of  instra.      The  office  Continues,  as  in  former  years,  the  practice  of  lending, 
ments.  to  captains  in  the  mercantile  marine,  instruments  which  have 

been  tested  at  Kew,  and  are  generally,  except  in  short  voyages, 
returned  for  recomparison  wiw  stan^ds  as  soon  as  the  ship 
returns  to  port.  The  loan  is  granted  on  condition  of  observations 
being  regularly  taken  and  entered  in  a  meteorolo^cal  register, 
whicn  is  issued  with  the  instruments,  and  is  sent  to  the  office 
when  they  are  returned* 

The  instruments  supplied  to  a  ship  consist  of— 

1.  Marine  barometer  (Eew  pattern), 

6.  Thermometers  with  a  thermometer  screen, 

4.  Hydrometers; 

and  in  exceptional  cases  an  azimuth  compass  is  added. 

Observations  made  with  instruments  which  have  not  been 
supplied  by  the  Office,  or  authentically  verified,  are  not  employed 
in  the  investigations.     Aneroid  readings  are  never  used. 

Captains  of  merchant  ships  are  allowed  to  purchase  any  of  these 
instruments  at  cost  price,  on  condition  of  their  keeping  a  register 
of  observations  for  the  office. 

The  Committee  undertake,  in  addition  to  their  relations  with 
the  mercantile  marine,  the  entire  duty  of  supplying  Her  Majesty's 
navy  with  tiie  regular  meteorological  instruments  used  in  the 
service.  The  observations  made  with  these  instruments  are  not 
necessarily  sent  to  the  Meteorological  Office,  as  the  keeping  of  a 
special  meteorological  register,  over  and  above  the  ship  s  log,  is 
jcntirely  voluntary.    They  would  here  acknowledge  the  receipt  of 
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a  mofit  valuable  regiBter  from  H.M.S.  ''  Orontes,"  Capt.  John  L. 
Peny,  kept  by  Nav.  Lieut.  W.  W,  Vine,  the  same  gentleman  to 
whom  they  are  indebted  for  the  register  mentioned  in  their  Beport 
for  1871. 

The  Committee  would  here  draw  particular  attention  to  the  fact,  Control  oyer 
that  of  all  the  meteorological  establishments  in  existence  tiiat  of  u^stramenis. 
the  United  Kingdom  is  the  only  one  which  can  exercise  a  reason- 
ably complete  control  over  the  character  and  condition  of  the 
instruments,  especially  the  barometers,  employed  for  the  obser- 
vations. This  is  rendered  possible  by  the  fact  that  the  entire  set 
of  instruments,  almost  mthout  exception,  belongs  to  the  Office,  and 
that  all  the  correction  certificates  for  them,  many  hundreds  in 
number,  are  carefully  preserved  and  the  corrections  applied,  while 
the  instruments  themselves  are  re-examined  after  each  vo^a^e. 
Great  care  is  taken  in  the  selection  of  observers,  and  especiwy 
for  the  less  frequented  routes^  whence  information  is  doubly 
valuable. 

The  present  practice  as  regards  the  issue  of  instruments  is  that  Collection  of 
a  circular  letter  la  sent  to  eveiy  captain  arriving  in  London  who  <*««^<»on»- 
seems  likely  to  keep  a  good  register,  requesting  him  to  call  at  the 
office,  and,  by  a  personal  interview  vrith  Captain  Toynbee,  learn 
the  nature  of  the  observations,  &a  required  by  the  Office.  In 
addition  to  the  instruments  supplied  to  vessels  leaving  London,  a 
few  have  been  suppUed  in  the  ports  of  Liverpool,  Glasgow,  and 
Aberdeen,  at  each  of  which  places  verified  instruments  belonging 
to  the  office  can  be  obtained. 

As  soon  as  a  register  is  received  at  the  office  it  is  examined,  and 
classified  according  to  its  quality,  and  an  acknowledgment  is 
immediately  made  to  the  captain  sending  it ;  also,  if  extra  explana- 
tions on  any  points  arising  out  of  the  loe  are  found  to  be  requisite, 
a  letter  is  at  once  written  to  the  captam,  asking  him  to  furnish 
such  additional  information  while  the  circumstances  are  fresh  in 
his  memory.  His  reply,  whoi  received,  is  registered,  and  all 
requisite  notations  are  copied  into  the  log  before  it  is  set  aside,  or 
handed  into  the  Marine  room  for  discussion. 

The  successful  results,  due  to  the  care  exercised  in  the  selection 
of  the  observers,  have  been  such  that  the  proportion  of  the  registers, 
sent  in  during  the  past  year,  which  Imve  received  the  highest 
mark,  "  excellent,"  has  been  54  per  cent,  showing  an  increase  of 
2  per  cent,  on  the  year  1871,  and  a  very  remarkable  contrast  to 
the  general  character  of  the  logs  sent  in  in  former  years.  The 
percentage  of  excellent  registers  in  1867  vms  only  25. 

To  all  the  observers  who  have  obtained  the  mark  <'  excellent "  Presentation  of 
a  copy  of  the  Atlantic  Pilot  Charts,  or  of  the  Wind  and  Weather  Mot  Charts. 
Charts  of  the  Atiantic,  Pacific  and  Indian  Oceans  is  presented. 
Any  observers  who  have  abready  received  these  charts,  and  who 
may  continue  to  observe  for  the  office,  have  the  special  thanks  of 
the  Committee  for  each  register  which  has  received  the  mark  of 
«  excellent" 

The  names  which  have  been  added  during  the  financial  year  to 
the  list  given  in  last  yeai^s  Report  are  as  folK>ws:— ^ 
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Preseniatum  of  Pilot  Charts. 

Captain's  Name.  Ship. 

Femiey  Alexander  Darward  -  -    '^  Sir  John  Lawrence." 

Gaye,  Gerrard           -            -  -  «  Eliza  Shaw." 

Grigs,  George,  R.N.B.           -  -  S.S.  «  Helvetia." 

Hajward,  George  Olive         -  -  S.S.  «  Durley." 

Holdich,  John  Peach             -  -  «  Agra." 

Lewis,  John  Thomas,  RJNT.R.  -  S.S.  "  Scotia." 

Lindsay,  Henry  Kay              -  -  **  Valparaiso." 

McKechnie,  Duncan  Ferguson  -  "  Cottica." 

Pearson,  Charles  William     -  -  S.S.  **  Strathclyde." 

Price,  James  John    -            -  -  "  Sorata." 

Vowell,  Michael       -            -  -  "Kelso." 

Li  Appendix  IL  will  be  found  a  list  of  all  the  observers  whose 
logs  have  been  classed  as  **  excellent,"  since  the  beginning  of 
the  year  1869.  Some  of  *the  gentlemen  mentioned  in  the  list 
have  been  regular  observers  for  Sie  office  for  many  years.* 

Localities  The  geographical  distribution  of  the  vessels  in  which  observa- 

i^hence  obeer-   ^^j^  ^^j.^  ^j^mg  |;aken  at  the  close  of  the  year  1872  was  as 

vatLons  are         n  11 

being  deriTed.    toUows  :— 

Voyages.  Ships. 

To  Baffin's  Bay  or  Greenland  -  -  -  -  7 

„  North  America,  East  Coast  -  -  -  -  10 

On  East  Coast,  North  America  -  -  -  -  3 

To  West  Indies  -            -  •  -  •  -  4 

On  East  Coast,  Sonth  America  -  -  -  -  1 

To  West  Coast,  South  America  -  -  -  -  10 

„  West  Coast,  North  America  -  -  -  -  5 

„   West  Coast,  Africa    -  -  -  -  -  3 

„  Australia  and  New  Zealand  -  -  -  -  10 

„  India,  vi&  the  Cape    -  -  -  -  -  24 

„   India,  vi&  Suez          -  -  -  -  -  3 

In  India  Seas      -            -  -  -  •  -  3 

To  China  Seas,  via  the  Cape  -  -  -  -  3 

„  China  Seas,  vi&  Suez  -  -  -  -  1 

„  Mediterranean  Ports  -  -  -  -  -  2 

„  Home  Ports  -            -  -  -  -  -  4 

93 


Appendix  No.  III.  contains  a  list  of  the  documents  received 
during  the  year  in  this  department,  of  which   125  are  ships' 
registers. 
Progress  of  The  modes  of  examination  of  the  registers,  as  a  test  for  their 

discufisioiis.  accuracy,  and  of  correcting  the  observations,  have  been  fully  des- 
cribed in  previous  years,  so  that  it  is  unnecessary  to  allude  further 
to  the  subject 

*  The  Committee  would  here  express  their  sense  of  the  severe  loss  which  the  office 
has  sustained  in  the  death  of  Captain  Clement  Mossop,  of  the  "  Candahar,"  one  of 
their  oldest  and  steadiest  ohservers.  He  commenced  to  obserre  in  the  ship  «  Florence 
Nightingale  "  in  April  1858,  and  during  the  successive  period  up  to  1872  he  sent  into 
the  office  16  registers,  of  which  several  were^classed  as  **  excellent." 
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The  attention  of  the  computing  staff  of  this  department  has  been  Equatorial 
entirely  directed  to  the  discussion  of  the  materials  collected  for  A^Ji^(k«m 
the  district  c^  the  Atlantic^  shown  in  the  subjoined  sketch  charts 
bj  the  shaded  square. 


The  question  may  well  be  asked.  Why  spend  so  much  time  on 
BO  limited  an  area  ?  The  answer  is  simple.  It  is  almost  the  most 
important  district  over  the  whole  ocean,  as  well  as  that  for  which 
material  is  most  abundant,  so  that  it  has  been  thought  well  to 
investigate  it  as  thoroughly  as  the  nature  of  the  subject  permitted. 

The  abundance  of  existing  material  for  this  small  area,  in  con- 
trast to  the  adjacent  squares,  may  be  gathered  from  the  fact  that 
out  of  124,600  observations  collected  for  the  area  of  the  Atlantic 
shown  in  the  diagram,  no  less  than  73,100,  or  59  per  cent,  fall  in 
this  single  square. 

In  last  year's  Report  it  was  stated  that  tke  materials  had  been 
sifted  into  single  degree  squares  for  each  month.  The  mode  in 
which  this  has  been  effected  was  fully  explained  in  the  Report  for 
1867,  p.  8.  It  was  further  stated  that  the  Committee  had  given 
directions  to  have  the  results  for  the  month  of  January  laid  down 
on  a  chart  and  lithographed,  for  private  issue  to  meteorologists 
and  practical  seamen,  in  order  to  obtain  opinions  on  the  scheme 
proposed  and  suggestions  for  future  guidance. 

The  response  to  this  application  was  most  encouraging, — ^no  less 
than  42  replies  were  received,  and  of  these  many  showed  that  the 
writers  had  studied  most  carefully  the  question  submitted  to  their 
judgment.  The  general  tenor  of  the  communications  was  to  the 
effect  that  charts  on  so  minute  a  scale  would  not  be  generally 
acceptable  to  the  sailor,  though  of  undoubtedly  high  value  to  the 
scientific  man.  The  Committee  have  therefore  given  up  the  idea 
of  publishing  monthly  charts  of  the  precise  character  originally 
projected,  and  have  resolved  to  issue  monthly  charts  for  two. 
degree  squares  for  the  district  under  discussion,  embodying  in  them 
many  practical  suggestions  gathered  from  the  various  replies 
received  in  answer  to  their  circular  letter. 

These  charts  will  be  issued  as  a  monograph  for  this  particular 
district,  for  which  the  materials,  as  already  described,  have  been 
discussed  ybr  sinffle  degree  squares.  It  has  seemed  to  them  well 
that  this  exceptional  publication  should  appear,  it  being  clearly 
understood  that  the  office  is  in  nowise  pledged  to  issue  hereafter 
another  publication  of  precisely  the  same  character. 
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Eqoatorial  In  fact,  it  does  not  seem  likely  that  for  any  district — except, 

k^**°(>«^    perhapB,  the  entrance  of  the  Channel— sach  an  abundance  of 
°  ^  mformation  conld  be  available  as  has  been  collected ;  and  if  they 

had  waited  until  the  materiak  for  the  entire  area  shown  in  the 
sketch  chart  had  been  prepared^  the  delay  would  have  been  serious, 
and  the  results  for  monthly  charts  for  almost  all  the  squares  except 
No.  3  would  have  been  so  meagre  as  hardly  to  justify  the 
publication  at  alL 

In  Part  IL  will  be  found  a  brief  summai^  of  the  most 
important  results  obtained  for  each  month,  and  it  is  hoped  that 
the  charts  themselves  will  be  published  ere  veiy  long.  The 
Committee  have  issued  instructions  that  the  attention  of  the 
computing  staff  should  be  directed  to  the  completion  of  the  dis- 
cussions for  the  entire  area  shown  in  the  chart,  commencing  with 
the  wind. 
"City  of  Bos-  The  investigation  into  the  weather  of  the  Atlantic  north  of 
ion  "  gale.  30°  N.  for  the  period  from  Januaijr  29  to  February  8, 1870,  when 
the  steamer  ''  City  of  Boston  ^  disappeared,  has  been  completed 
by  Captain  Toynbeo,  and  published.^ 

The  method  followed  has  been  to  give  extracts  from  about 
thirty  logs  each  day,  which  are  followed  by  a  few  remarks :  a  daily 
chart  shows  the  various  instrumental  observations,  the  direction 
and  force  of  the  wind,  the  weather,  the  state  of  sea  disturbance, 
&c.,  recorded  on  board  of  each  ship,  as  well  as  at  certain  stations 
on  shore,  at  8  a.m.  Greenwich  time,  and  on  two  days  extra  charts 
are  given  at  evening  hours  also ;  while  the  continuous  graphical 
records  of  the  observations  taken  on  board  five  of  the  steamers  on 
their  passages  are  shown  in  diagrams.  A  reduction  of  the  charts 
on  one  page,  for  ease  of  comparison,  enables  the  reader  to  gain  a 
general  idea  of  the  sequence  of  changes  of  weather  which  were 
experienced  over  the  entire  ocean  during  the  period,  and  of  the 
manner  in  which  these  changes  were  propagated  from  west  to 
east.  It  would  appear  that  most  of  the  systems  of  cyclonic 
disturbance  to  whicn  the  Serious  storms  which  occurred  at  the 
time  were  due,  were  generated  off  the  coast  of  America^  and 
advanced  to  the  North-eastward  over  the  Atlantic  at  a  speed  of 
about  thirty  miles  an  hour. 

It  is  shown  that  the  snowstorms  of  that  period  in  the  New 
England  states  were  related  to  two  areas  of  high  pressure — one 
over  the  American  continent  as  usual  during  winter,  the  other 
over  the  Horse  latitudes  in  the  Atlantic  Between  these  areas 
the  warm  Gulf  Stream  flows,  and  over  it  the  barometer  is  per- 
manently rather  low.  The  prevailing  wind,  to  the  eastward  of 
the  first-named  area  of  high  pressure,  is  shown  on  the  charts  to  be 
northerly,  whilst  the  wind  to  the  westward  of  the  other  similar 
area  is  southerly,  in  strict  accordance  with  the  well-known 
relations  of  wind  to  the  distribution  of  barometrical  pressure. 
These  counter  currents  of  air  are  supposed  by  Captain  Toynbee  to 

*  A  Discussion  of  the  Meteorology  of  the  Part  of  the  Atlantic  Ijing  North  of 
SO""  N.  for  the  Eleren  days  ending  8th  Febroary  1870. 
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be  cosBtantly  coming  into  collision^  causiDg  eddies  which  travel  to  "City  of  Bos- 
the  north-eastward  iQong  the  coast,  and  pass  out  into  the  Atlantic,  ^^*'  ^* 
producing  cold  northerly  winds  with  snow,  on  the  seaboard  of  the 
States,  at  times  when  smps  on  the  eastern  side  of  the  eddies  are 
experiencing  heavy  southerly  gales. 

The  paper  calls  attention  to  the  fact  that  Mr.  Meldrum  has 
already  pointed  out  that  the  cyclones  of  the  Mauritius  appear  to 
take  their  rise  between  two  counter  currents  of  air  having  a  lower 
barometrical  pressure  between  them  than  over  their  own  respective 
areas.     This  view  has  been  maintained  by  other  writers. 

During  the  eleven  days  which  are  dealt  with,  five  of  these 
cyclonic  gales  were  formed  and  their  courses  traced.  Throughout 
the  interval  southerly  winds  prevailed  in  the  British  Islands, 
though  these  were  frequently  disturbed  or  intensified  by  the 
passage  of  the  areas  of  low  pressure  as  they  took  a  north-easterly 
course  to  the  westward  of  Ireland.  The  idea  is  thrown  out  that 
their  course  was  determined  by  the  existence  of  the  permanent 
area  of  deficiency  of  pressure  near  Iceland  during  our  winter. 

A  few  practical  suggestions  for  navigators  are  given,  and  the 
paper  ends  with  the  remark  that  it  is  only  ^'  a  first  attempt  at  the 
**  style  of  work  which  is  needed  to  connect  the  excellent  observa- 
^^  tions  now  being  taken  in  America  with  those  of  Europe."  A 
careful  examination  of  the  remarks  and  charts  for  a  single  day 
will  show  that  the  charts  by  themselves  are  quite  insufficient  to 
trace  the  progress  of  the  weather  changes,  and  that  the  amount 
of  observations,  although  much  more  copious  than  that  which 
was  avtdlable  for  any  previous  discussion  of  extra-tropical  Atlantic 
weather,  either  in  this  country  or  elsewhere,  was  still  far  from 
sufficient  to  justify  the  drawing  of  isobars  with  the  accuracy 
which  is  desirable. 

The  carrying  out  of  the  above  investigation  has  been  possible  by 
the  kind  and  ready  co-operation  of  several  of  our  steam  companies 
which  have  sent  the  logs  of  their  vessels.  This  information  has 
most  usefully  supplemented  the  records  of  the  observations  taken 
on  board  of  the  ships  which  have  been  supplied  with  standard 
instruments  by  the  Office  in  regular  course.  The  Office  is  further 
indebted  to  Herr  von  Freeden,  Director  of  the  Deutsche 
Seewarte  of  Hamburg,  for  extracts  from  the  logs  of  several  of  his 
observers.  From  the  Scottish  Meteorological  Society  also  some 
materials  have  been  obtained,  including  returns  from  their  stations 
in  Iceland  and  the  Faroe  Islands. 

The  results  already  attained  are  sufficient  to  show  that  if  the 
captains  of  all  the  Atlantic  steam  liners  would  observe  systemati- 
cally for  a  single  year  with  standard  instruments  and  on  a  uniform 
plan,  it  might  be  hoped  that  a  mass  of  material  would  be  collected, 
the  ultimate  discussion  of  which  would  probably  throw  great  light 
on  the  causes  and  changes  of  our  weather.  Such  an  investigation 
would  necessarily  be  very  costly  both  as  to  timfi  and  expense,  and 
it  may  be  some  time  before  the  Office  can  undertake  it 

The  discussion  of  the  anemometrical  returns  from  Dr.  Clouston's  Orkney  ane- 
station  of  Sandwick  Manse  in  the  Orkneys,  has  been  completed  mometry. 
and  published  in  the  "Quarterly  Weather  Report*'  for  1871. 
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The  discussion  of  the  first  four  years  of  the  similar  returns  from 
Bermuda  has  also  been  completed,  on  a  plan  nearly  the  same  as 
that  for  Sandwick.  This  work  is  now  in  type,  and  its  immediate 
publication  is  only  delayed  for  the  receipt  of  some  information 
from  Bermuda.  The  Committee  are  indebted  to  the  Ordnance 
Survey  Office  for  copies  of  the  results  of  other  meteorological 
observations  taken  in  the  colony  in  question  during  three  of  the 
years  under  consideration,  the  embodiment  of  which  with  the 
anemometrical  data  will  render  the  whole  more  complete. 

Of  other  work  which  is  in  progress  the  Committee  would  notice 
the  preparation  of  a  report  on  the  amount  of  diurnal  range,  both 
of  barometrical  pressure,  and  of  temperature  over  the  district  of 
the  Equatorial  Doldrums  to  which  they  have  above  referred.  A 
similar  investigation  was  published  by  Admiral  FitzRoy  in  No.  7 
of  the  Meteorological  Papers,  but  the  materials  at  his  disposal 
at  that  time  were,  comparatively  speaking,  very  scanty.  The 
Committee,  therefore,  hope  that  the  results  now  attainable  will 
tend  to  throw  much  additional  light  on  these  important  scientific 
questions. 

The  Committee  have  also  authorized  the  re-examination  and  dis- 
cussion of  the  observations  made  during  the  Antarctic  expedition 
of  Sir  J.  C.  Ross  in  1840,  1841,  and  1842.  The  only  previous 
publication  of  these  results  has  been  that  in  Sir  J.  Boss's  Narra- 
tive in  which  monthly  summaries  are  nil  that  arc  given. 

It  has  been  thought  that  the  materials  from  so  inaccessible  a 
region  were  well  worth  a  further  discussion,  in  which,  in  addition 
to  being  distributed  into  months,  they  should  be  considered  with 
reference  to  the  localities  in  which  the  expedition  happened  to  be 
from  time  to  time. 

The  Committee  think  that  it  may  be  useful  if  they  append  to 
this  Report  a  complete  table  (Appendix  lY.)  of  the  contents  of  the 
principal  publications  which  have  from  time  to  time  emanated  from 
the  Office  as  well  under  the  superintendence  of  Admiral  FitzRoy, 
as  under  their  own  management.  It  will  be  seen  that  they 
contain  a  considerable  amount  of  information  on  the  meteorology 
of  several  little  known  districts. 

As  in  former  years  meteorological  information  has  been  sup- 
plied to  several  gentlemen  who  were  engaged  in  various  investi- 
gations ;  the  expense  of  copying  has  been  defrayed  by  the  applicants 
whenever  it  amounted  to  more  than  a  few  shillings. 

The  subject  of  Ocean  Meteorology  did  not  form  part  of  the 
original  programme  for  the  Leipzig  Conference,  as  contained  in 
the  letter  of  invitation  to  that  meeting  which  appeared  in  the 
number  of  the  Zeitschrift  fiir  Meteorologie  for  June  15th,  1872. 
Nevertheless,  on  the  motion  of  Dr.  G.  Neumayer,  this  branch  of 
the  science  was  discussed  by  a  sub-Committee,  composed  of  the 
gentlemen  present  at  the  Conference,  who  possessed  experience  in 
this  special  department.  The  result  of  their  deliberation  was 
generally  to  the  effect  that — 

I.  It  is  desirable  to  aim  at  thorough  uniformity  in  methods  of 
observation  and  in  instruments. 
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II.  Uniformity  of  scales  is  desirable,  and  at  all  events  it  is 
necessary  that  the  standard  instruments  at  the  several  central 
estiabUshments  should  be  carefully  compared  with  each  other. 

III.  It  is  desirable  to  devise  some  method  of  division  of  labour 
between  the  several  meteorological  establishments,  with  respect  to 
the  investigation  of  the  meteorology  of  the  ocean. 

The  Committee  consider  that  the  truth  of  the  foregoing  ex- 
pressions of  opinion  is  so  obvious  that  the  matter  hardly  calls  for 
any  remark  on  their  part,  inasmuch  as  no  recommendation  could 
be  made  to  them  or  anyone  by  a  Conference  like  that  of  Leipzig. 

In  Appendix  V.  will  be  found  a  list  of  all  the  instruments  Stock  of  instru- 
supplied  to  ships  in  the  Eoyal  Navy  during  the  year,  with  a  ™®"*«- 
statement  of  the  entire  stock  and  distribution  of  instruments 
standing  on  the  books  to  the  account  of  the  Admiralty  on  the 
3l8t  December  1872.  This  latter  statement  is  prepared  from  the 
latest  returns  furnished  by  the  storekeepers  at  the  respective 
dockyards,  &c. 

Appendix  YI.  gives  similar  information  with  regard  to  the 
Board  of  Trade  instruments. 


II. — Weather  Tblegeaphy  and  Signals, 

• 

l*his  department  of  the  Office  has  experienced  a  considerable 
development  in  various  directions  during  the  year. 

The  most  important  new  station  which  has  been  added  to  the  Station  at 
list  has  been  Stomoway,  to  which  place  the  telegraphic  cable  was  Stomoway. 
laid  in  the  course  of  the  year.  The  Committee,  as  indicated  in 
their  last  Report,  lost  no  time  in  securing  so  valuable  an  outpost 
as  this  station,  off  the  exposed  western  coast  of  Scotland^  has 
already  proved  itself  to  be.  The  Committee  have  here  to  express 
their  sincere  thanks  to  Sir  James  Matheson,  F.R.S.,  for  per- 
mitting his  head  gardener  to  undertake  the  duty  of  reporting  to 
them.     The  service  was  commenced  on  the  1st  of  December. 

The  negotiations  with  the  Post  Office,  to  which  allusion  was  Arrangements 
made  at  p.  11  of  the  Report  for  1871,  were  brought  to  a  successful  yV*  ^^^^ 
issue  in  the  course  of  the  summer,  and  have  resulted  in  the  addi-  office!*^ 
tion  of  seven  stations  to  the  list. 

The  nature  of  these  arrangements  will  be  best  understood  if  it 
is  premised  that  under  an  old  agreement  handed  on  to  them  by 
the  Electric  Telegraph  Company,  the  Intelligence  Department  of 
tlie  Post  Office  has  been  in  the  habit  of  furnishing  to  certain 
newspapers  daily  telegr^hic  reports  of  wind  and  weather.  The 
stations  from  which  these  reports  were  furnished  were  not  well 
distributed  around  the  coasts,  and  the  clerks  who  furnished  the 
intelligence  were  not  under  special  scientific  superintendence. 

The  possibility  of  effecting  an  improvement  in  this  service  had 
been  mooted  on  various  occasions  between  the  Post  Office  and  the 
Meteorological  Office,  and  at  last,  in  the  month  of  May  1872,  the 
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Committee  received  the  infomiation  diat  the  Poet  Office  wu  pre- 
peied  to  enter  upon  negotiations  with  the  yiew  of  remodellmg  the 
systenL  The  agreement  which  has  been  made  has  been  that  in 
connderation  of  the  Office  being  allowed  to  receive  its  rg^orts  at 
press  rates,  yiz,,  at  1$.  for  75  words,  instead  of  for  20^  it  would 
allow  the  Post  Office  to  use  freely  any  portion  of  the  daily 
telegraphic  reports  received  from  its  British'  and  Irish  stations. 

T^xe  pecuniary  saving  which  has  resulted  from  this  reduction  of 
the  s<^e  of  charges  has  enabled  the  Committee  to  establish  two 
new  stations  on  the  east  coast  of  Irehmd,  Kingstown  and 
Donaghadee^  and  one  on  the  shore  of  the  Bristol  Channel, 
Portishead,  close  to  the  mouth  of  the  Avon. 

Furthermore^  the  opportunity  seemed  very  favourable  fi>r 
attempting  to  meet  the  demand  for  information  from  inland 
stations  in  addition  to  their  exclusively  coast  reports.  The  Com- 
mittee have  therefore  added  four  inland  stations  to  their  list» 
Oxford^  Cambridge,  York,  and  Nottingham.  At  the  two  first- 
named  places  the  reports  are  received  from  the  University 
observatories,  by  the  kind  permission  respectively  of  the  Bev.  B. 
Mwn,  F.RS.,  and  Prof.  J.  C.  Adams,  F.B.S.  At  York  the 
instruments  have  been  placed  in  the  grounds  of  the  museum,  and 
the  reports  are  furnished  by  Mr.  Wakefield,  the  curator,  with  the 
free  sanction  of  the  Yorkshire  Philosophical  Society.  At  Not- 
tingham the  Committee  have  been  so  fortunate  as  to  enlist  the 
wilUng  services  of  the  well-known  observer,  Mr.  £.  J.  Lowe,F.RS., 
and  the  reports  are  furnished  from  Highfield  House  observatory. 

These  eight  additional  reports  have  naturally  rendered  the 
record  of  our  weather,  published  daily  by  the  Office,  much  more 
complete  and  satisfactory  than  was  formerly  the  case. 

Several  changes  have  been  made  in  the  observers.  At  Wick 
the  duty  of  reporting  has  been  transferred  from  the  postmaster  to 
Mr.  Sinclur,  a  resident  in  the  town.  At  Holyhead  the  telegraphic 
observer  handed  over  the  task  to  the  keeper  of  the  harbour 
lighthouse ;  and  he,  having  been  unable  to  discharge  it,  the  work 
has  been  entrusted  to  the  keeper  of  the  Sailors'  Home.  At 
Yarmouth,  the  death  of  Mr.  Bobinson,  the  observer,  made  it 
imperative  to  effect  a  change;  and  here,  too,  the  reports  are 
supplied  from  the  Sailors'  Home. 

The  Committee  regret  to  say  that  the  interruptions  to  the 
service  from  the  Shetland  Islands  to  London  have  been  even  more 
serious  during  1872  than  in  the  previous  year,  owing  to  the  feet 
that  the  cable  has  not  been  in  working  order.  The  station  has 
therefore  been,  practically,  nearly  useless  for  telegraphic  purposes. 

All  the  stations,  with  the  exception  of  Leith  and  Ardrossan, 
were  as  usual  visited  by  Mr.  Scott  in  the  course  of  the  year,  and 
everything  was  found  in  good  order.  A  list  of  the  stations,  with 
the  observers'  names,  will  be  found  in  Appendix  VII. 
^  The  arrangements  for  exchange  of  information  with  the  Con- 
tinent have  not  undergone  any  material  change  except  as  regards 
the  relations  with  the  Offices  of  Copenhagen  and  Elamburg.    In 
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the  fonner  city  a  Meteorolo^cal  Institute  for  Denmark  has  now  Continental 
been  establidied  under  the  euperintendenoe  of  Oaptwi  N.  Hoff-  •™^««"^*»- 
meyer^  and  tiie  reports  from  Fano  are  now  supplied  by  that 
office,*  and  transmitted  to  London  free  of  cost  by  the  liberality 
of  the  Great  Northern  Telegraph  Company.  , 

The  daily  reports  from  Ouxhaven,  furnished  by  the  Deutsche 
Seewarte,  to  which  allusion  was  made  in  the  last  Report^  were 
received  regularly  during  the  winter.  In  the  summer  they  were 
suspended  for  a  time,  but  resumed  in  about  three  months^  and 
have  arrived  regularly  ever  since.  These  reports  have  also  been 
received  in  London  free  of  charge. 

In  return,  the  Office  has  undertaken  to  supply  to  the  two 
institutions  named,  a  telegram  containing  the  most  important 
barometrical  readings  and  wind  observations,  whenever  the  total 
amount  of  difference  in  barometrical  readings  over  the  area 
covered  by  the  network  of  the  British  system  amounts  to  0-7  in. 
These  messages  also  pass  free  over  the  Great  Northern  Telegraph 
Lines. 

This  system  is  very  similar  to  that  formerly  in  practice  with 
regard  to  the  intelligence  sent  to  the  Underwriters'  Eooms,  Liver- 
pool, and  to  Prof.  Buys  Ballot  at  Utrecht.  In  fact,  the  oc- 
casional messages  now  sent  to  Holland  are  identical  with  those 
issued  to  Denmark  and  to  Hamburg.  The  organization,  in  virtue 
of  which  Prof.  Buys  Ballot  receives  his  regular  reports  from  these 
islands,  has  been  entirely  established  and  managed  by  himself 
independently  of  the  Office. 

As  regards  the  estimation  in  which  the  existing  system  of 
exchange  of  information  is  held  by  the  Continental  Offices,  the 
Committee  may  quote  the  words  of  Herr  von  Freeden,  Director 
of  the  Deutsche  Seewarte  at  Hamburg,  in  tiie  Report  of  that 
establishment  for  1872,  p.  34: — "Since  the  change  in  the  system 
*•  of  telegraphy  with  London,  not  a  single  storm  has  reached  us 
*'  without  our  having  received  warning  of  it,  while  in  the  spring 
^'  one  south-west  storm  had  so  reached  us." 

The  Office  receives,  or  would  receive,  were  tiie  Continental 
telegraphic  communications  perfect,  46  reports  every  morning, 
and  9  every  afternoon,  being  an  increase  of  8  on  the  number 
received  last  year.  The  stations  are  situated  along  the  entire 
coast  of  the  continent,  from  Christiansund,  in  lat.  63^  N.,  to 
Corunna  in  lat.  43°.t 


**  Before  the  close  of  the  financial  year  Captain  Hoffineyer,  the  Director  of  the  Kew 
Institute,  notified  to  the  Committee  that  he  was  prepared  to  accept  the  proposal  for 
exchange  of  reports  made  m  1871  to  the  Ministry  of  linanoe  at  Copenhagen,  and  to 
send  reports  firom  Skagen  as  well  as  Fanfl,  receiving  in  return  mteUigence  from 
certain  stations  in  the  United  Kingdom.  This  system  was  carried  into  effect  before 
April  Ist 

In  Uie  month  of  April  the  Committee  recdred  a  similar  acceptance  of  their 
proposals,  made  to  the  Academy  of  Science  in  Stockholm,  from  Professor  Bnbenson, 
the  Director  of  Uie  New  Swedish  Meteorological  Ipstitnte. 

t  These  nnmhers  have  been  increased  since  Januaiy  1st,  1878. 
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Preparation  of  Xhe  daily  observations  are  taken  at  8  a.m.,  Gh^enwioh  time, 
R^rt/^  and.  most  of  the  telegrams  arrive  in  London  about  9  o  clock, 
when  the  Intelligence  Department  of  the  Post  Office  extracts 
from  them  the  portions  required  for  its  wind  and  weather  reports. 
They  are  then  at  once  transmitted  to  the  Office  by  the  private  wire. 
About  two  hours  are  required  for  their  reduction,  discussion^  and  the 
preparation  of  the  Daily  Weather  Report,  copies  of  which  are  ready 
by  about  11  a.m.,  and  are  at  once  supplied  for  the  afternoon  issue 
of  several  of  the  London  papers.  A  wind  chart  for  the  day  is  also 
drawn  for  the  ''  Shipping  Grazette."  A  brief  telegraphic  resume 
of  the  weather  is  despatched  to  the  Marine  Ministry  in  Paris,  and 
if  necessary,  telegraphic  intelligence  of  storms  or  of  atmospherical 
disturbance  is  sent  to  our  own  coasts  and  to  foreign  countries. 
Later  in  the  day  the  foreign  telegrams,  and  subsequently  the 
afternoon  reports,  come  in.  The  daily  weather  charts  are  drawn 
by  noon,  and  forwarded  to  the  lithographers  to  be  printed.  The 
copies  for  postal  distribution  are  received  at  the  Office  at  about 
3.30  p.m.  The  system  of  distribution  will  be  explained  later  on 
in  this  Report. 
Teiemphio  The  intelligence  of  storms  which  is  sent  out  from  the  Office 

wea&er  in-  varies  in  character,  according  to  the  requirements  of  the  place 
*^°***  which  receives  it.  In  Appendix  IX.  will  be  found  a  list  of  the 
stations  which  are  furnished  with  drums,  in  accordance  with 
circular  278  of  the  Board  of  Trade,  issued  in  Noveniber  1867 
(Report  for  1869,  Appendix  VIII.).  These  stations  were,  at  the 
end  of  December,  129  in  number,  situated,  64  in  England,  14  in 
Wales,  32  in  Scotland,  13  in  Ireknd,  3  in  the  Isle  of  Man,  and 
3  in  the  Channel  Islands.  Lamps  for  night  use  are  supplied  to  a 
few  of  the  stations.  All  the  stations  have  been  established  under, 
and  are  in  accordance  with,  the  terms  laid  down  in  the  circular, 
excepting  the  dockyards,  which  are  of  course  under  Admiralty 
management.  The  messages  sent  consist  of  an  order  to  hoist  the 
drum,  accompanied  by  a  brief  explanation  of  the  reasons  why  it  is 
to  be  hoisted.  The  message  is  posted  up  as  soon  as  it  is  received, 
for  the  information  of  the  public.  It  continues  in  force  for  48 
hours,  and  no  longer,  from  the  time  of  its  receipt,  unless  modified 
by  a  subsequent  telegram,  which  is  frequently  sent,  either  when 
the  danger  is  known  to  have  passed  over,  or  when  there  are  signs 
of  the  approach  of  another  storm. 

In  addition  to  the  foregoing,  a  telegram  consisting  of  reports 
of  the  atmospherical  pressure  and  the  wind  at  the  most  impor- 
tant stations,  is  sent  daily  to  the  Underwriters'  Ilooms,  Liverpool, 
the  entire  expense  of  the  transmission  being  borne  by  the 
Association. 

All  intelligence  sent  to  the  coasts  is  also  forwarded  to  Lloyd's 
Rooms,  where  it  is  at  once  posted  up  for  the  information  of  the 
members. 

No  changes,  excepting  those  already  mentioned  in  regard  to 
Denmark  and  Hamburg,  have  been  made  in  the  character  of  the 
intelligence  sent  to  foreign  countries,  or  in  the  conditions  under 


0/  the  Royal  Society  for  1872.  17 

which  the  messages  are  despatched^  so  that  the  previous  Beports 
give  full  infonuation  on  this  subject 

No  further  action  has  been  cSdIed  for  as  regards  the  receipt  of 
information  from  the  Azores^  to  which  matter  allusion  was  made 
intheKeportfor  187L 

In  last  year's  Keport  mention  was  made  of  the  return  furnished  Bctomg  as  to 
to  an  order  of  the  House  of  Commons  on  the  comparison  between  J^^^JJ^^ 
the  warnings  issued  and  the  weather  experienced  on  the  coasts 
of  these  islands  in  1870.  The  practical  benefit  which  has  accrued 
to  the  Office  from  the  preparation  of  this  return  has  been  con* 
siderable,  and  accordingly  the  Committee  have  given  instructions 
to  have  similar  returns  made  out  for  the  two  following  years* 
They  subjoin  a  summary  of  the  results  to  which  these  investigations 
have  led. 

The  warnings  which  were  issued  were  compared  with  the 
weather  experienced  on  the  coasts  as  recorded  by  the  various 
continuously  self-registering  anemometers^  by  the  telegraphic 
reporters  and  by  the  several  gentlemen  who  have  volunteered  to 
observe  for  the  Office. 

The  coasts  were  sub-divided  into  nine  districts,  as  will  be  seen 
ill  the  subjoined  tabla  Two  large  tracts  of  coasts  are  entirely 
omitted^  the  west  of  Ireland  from  the  Shannon  to  Malin  Head, 
and  the  west  of  Scotland  from  the  Mull  of  Cantyre  to  Cape 
Wrath.  No  warnings  were  issued  to  any  place  within  the  limits 
indicated  except  to  Galway,  and  the  amount  of  information  as 
to  weather  received  from  tiie  coasts  in  question  is  as  yet  very 
scanty. 

It  should  be  remembered  that  in  analysing  the  reports,  ''all 
'^  observations  of  the  wind  in  which  the  force  exceeded  7  (a 
"  moderate  gale),  or  the  velocity  exceeded  40  miles  an  hour,  have 
**  been  quoted  as  instances  of  the  occurrence  of  a  gale,  but  it  has 
'^  not  been  considered  that  the  drum  was  hoisted  late  or  was 
**  hauled  down  too  soon,  unless  the  force  of  9  (a  strong  ^ale)  or 
'*  the  velocity  of  50  miles  an  hour  was  reached  prior  to  the  issue  of 
**  the  order  to  hoist,  or  subsequent  to  the  issue  of  the  order  to 
«  lower." 

In  the  summaries  all  cases  in  which  the  signal  has  been  shown 
to  be  partially  late  by  one  single  report  of  force  9,  or  of  the 
velocity  of  50  miles,  have  been  specially  noted  in  the  remarks, 
and  marked  with  a  p. 

All  telegrams  which  were  late  owing  to  the  intervention  of  a 
Sunday  or  of  telegraphic  errors  are  marked  with  an  s. 
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1871. 
Ireland,  South 

„       East 

Scotland,  East 
„     West  (Clyde) 


England,  North-' 
„        West 
South 


South-east- 
East 


34 

37 

30 
36 

38 

36 

37 

23 
29 


13 

19 

14 
11 

17 

24 

19 

11 
10 


7 

9 

7 
14 

6 

3 

3 

8 
9 


Totals  - 


300 


138 


53 


66 


460 


17-7 


22*0 


3-0 


20 


6-7 


Jan.  9p,  Feb.  19„   Oct  27, 

Oct.  29,  Dec.  27. 
Jan.  15,  Feb.  19„    Oct  27, 

Dec.  27. 
Jan.  16„  Mar.  7'*. 
Jan.  16',  Feb.  19„  Feb.  22p, 

]May  3p,  Aug.  20b,  Oct  27. 
Jan.]  5,Feb.20»Aug.20>,Oct 

27,Nov.l7p,Dec.l^,Dec^8. 
Jan.  15,  Jan.  1 6.,  Octl»,  Oct 

29,  Dec.  28. 
Jan.  15,  Jan.  16%  Mar.  16,. 

Oct  29. 
Jan.  16„  Dec.  1. 
Jan.  16*,  Dec  1. 
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1872, 
Ireland,  South 

„      East 
Scotland,  East 

„  West  (Clyde) 
England,  North-west 

„  West 

„  South 

„  South-east - 

„  East 

Totals  - 

Per*centage8    - 


48 

48 
30 

43 
49 

47 
61 
25 

28 


23 

36 
18 

16 
34 

40 
35 
15 
14 


10 

6 
5 

16 

7 

4 

17 

4 

5 


3 
5 

10 
3 

1 
6 
4 
7 


379 


231 


74 


45 


61*0 


19*6 


11-9 


1-8 


17 


4-6 


1-3 


Ap.2p,21.;   Oct   17p,  23; 

Nov.  9,  22  ;  Dec.  22. 
Ap.  21,,  Oct  17  ,Nov.  9". 
Jan.  3p,  Ap.  I6p,  Sept  28p, 

Oct4p. 
Ap.  16,  Sept.  28. 
Ap.  21„   Sept  28,  Oct.  23, 

Nov.  9,  Dec.  22*. 

Ap.  3,  Nov.  22. 

Jan.  3,  Ap.  21„  Dec.  9,. 

Ap.  3p,  8,  J  Nov.  9,  Dec.  17. 


The  total  per-centage  of  success  is  accordingly  63-7  in  1871 
and  80-5  in  1872. 

The  Committee  cannot  but  regard  the  per-centage  figures  just 
ffiven,  especially  those  for  1872,  as  very  satisfactory.  The  figures 
for  1871  are  almost  identical  with  those  for  1870  given  in  their 
last  report.  The  improvement  in  the  year  1872  is  attributable  to 
several  causes.  The  telegraphic  service  at  home  has  been 
gradually  improving  in  regularity,  while  the  exchange  of  infor- 
mation with  the  continent,  and  consequently  our  knowledge  of  the 
atmospherical  conditions  in  the  neighbouring  countries  has  been 
more  complete. 
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Secondly,  the  eztenaioB  of  the  time  for  which  the  drum  10  kept  Betanu  at  to 
hoisted,  from  36  hours  to  48,  has  proved  decidedly  beneficial ;  and  '^'^'^  ^ 
lastly,  the  experience  gained  by  noticing  the  number  of  apparently  ''■™'*"" 
nnnecessary  telegrams  issued  in  the  years  1870,  1871|  bAs  made 
the  Office  more  chary  of  issuing  any  warning  if  the  gale  did  not 
seem  likely  to  be  serious. 

It  must,  however,  be  remarked  that  the  Office  has  experienced 
very  serious  difficulty  in  obtaining  a  thoroughly  satisfiictory  record 
of  we  weather  on  our  coasts.  The  number  of  stations,  whence  the 
information  used  for  checking  the  warnings  has  been  received,  has 
been  quite  insufficient  as  regards  quantity,  while  as  to  quality,  the 
wind  observations  at  every  one  of  the  stations  are  more  or  less 
affected  by  local  conditions  chiefly  depending  on  the  configuration 
of  the  ground,  and  must  differ  at  times  from  what  observations 
taken  at  freely  exposed  points,  such  as  the  Eddystone  or  the 
Tuskar,  would  show.  This  is  very  seriously  the  case  with  tiie 
Observatory  records,  as  is  abundantiy  shown  by  the  enormous 
disproportion  between  the  amounts  of  wind  registered  by  the 
various  self-registering  anemographs  erected  by  the  Committee 
and  by  private  gentiemen  at  several  places  over  the  Umted 
Kingdom. 

The  information^  such  as  it  is,  is  the  most  accurate  at  present 
attainable,  and  is,  beyond  comparison,  more  complete  than  any 
materials  which  have  hitherto  been  available  for  the  testing  of 
storm  signals. 

Weather  Telegraphy  was  mentioned  amon^  the  subjects  ori-  Weather  Tde- 
^ally  proposed  for  discussion  at  the  Leipzig  Conference,  but  f^p^  ** 
time  did  not  admit  of  a  debate  upon  it  The  only  action  taken 
was  to  refer  the  question  to  a  sub-committee  consisting  of  three 
members.  Professor  Buys  Ballot,  Dr.  G.  Neumayer,  and  Mr.  R  H. 
Scott,  who  have  been  requested  to  prepare  a  report  thereon  for 
the  projected  Meteorological  Congress  at  Vienna  in  the  course  of 
the  year  1873. 

The  sub-committee  have  arranged  a  plan  of  action,  and  have 
prepared  a  series  of  questions  which  they  intend  to  forward  to  the 
several  authorities  on  the  subject  in  Europe  as  well  as  elsewhere. 
The  questions  are  essentially  practical  in  their  nature,  and  the 
gentiemen  to  whom  they  are  addressed  are  requested  to  give  thdr 
opinion  on  the  existing  systems  of  warning  the  coasts  of  various 
countries;  on  the  exchange  of  telegraphic  information  between 
contiguous  countries,  and  on  the  nature  of  the  signals  by  which 
inteUigence  of  bad  weather  can  be  conveyed  to  ships  at  sea  or  at 
anchor  in  the  offbg. 

The  issue  of  a  daily  weather  chart  has  met  with  very  dedded  DaOy  westher 
encouragement  from  the  public  The  first  of  these  charts  appeared  c^**"^. 
on  the  11th  of  March,  as  mentioned  in  tiie  last  Beport,  p.  43,  and 
the  charts  were  distributed  gratuitously  up  to  the  end  of  the 
month.  The  regular  issue  to  the  public  commenced  on  the  1st 
of  April,  by  which  date  the  regular  demand  for  them  had  reached 
200  copies  daily. 

B  2 
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Daily  weather 
chart 


Fishery 
barometers. 


This  number  kas  since  been  very  largely  increased^  and  by  the 
end  of  the  year  no  less  than  600  copies  were  sent  ont  daily. 

In  Appendix  VIII.  will  be  found  a  list  of  all  the  persons  and 
institutions  to  whom  copies  of  the  charts  are  sent  firee.  The 
remaining  copies  are  supplied  to  subscribers. 

The  rate  of  subscription  has  been  fixed  at  1/.  per  annum,  a  sum 
which  leaves  a  small  marj^n  to  pay  for  extra  clerical  labour  in 

Srepariog  the  charts,  over  and  atx>ve  the  expense  of  wrappers^ 
irection,  and  postage. 
The  systematic  study  of  the  weather  has  been  kept  up  for  the 
purpose  of  checking  the  issue  of  storm  signals,  and  of  preparing 
the  Weather  Chronicle  for  the  Quarterly  Weather  Beport  In 
order  to  supplement  the  information  received  from  these  islands 
the  various  continental  bulletins  are  consulted,  which  are  received 
regularly  from  the  respective  institutions  which  publish  them.* 
Other  duly  publications  which  are  received  are  acknowledged  in 
Appendix  XL 

The  practice  of  lending  fishery  barometers  to  small  ports  and 
fishing  stations,  as  described  in  previous  reports,  has  been  con- 
tinued. Four  of  these  instruments  were  issued  during  the  year, 
and  there  are  now  118  stations  on  our  coasts  supplied  by  the 
office  with  barometers  for  public  use.  They  are  situated,  49  in 
England,  4  in  Wales,  40  in  Scotland,  23  in  Ireland,  and  2  in  the 
Isle  of  Man.     See  Appendix  No.  X. 


Qnarterly 

Weather 

Report 


III. — ^Land  Meteorology  op  the  British  Islands. 

There  is  no  change  to  report  in  the  arrangements  of  the  seven 
observatories  during  the  year.  The  establishments  were  all  found 
in  a  satisfactory  condition  on  the  occasion  of  Mr.  Scott*s  annual 
visit  of  inspection. 

The  publication  of  the  Quarterly  Weather  Report  has  been 
steadily  carried  on,  and  good  progress  has  been  made  in  clearing 
ofi^  the  arrears  noticed  in  last  Report. 

In  the  course  of  the  year  1872  five  parts  have  been  issued,  in- 
cluding numbers  for  1870,  1871,  and  1872,  as  indicated  in  last 
Report,  and  there  is  every  reason  to  hope  that  ere  the  close  of 

*  List  of  Daily  Meteorological  BoUetiiui  received  at  the  Meteorological  OiBce  in 
1872  : 


Place. 

Whence  issued. 

Christiania  -      - 
Hamburg 
Madrid  - 
Paris     - 
Paris     - 
St.  Petersburg  - 
Utrecht - 
yienna- 

Washington      - 

Norske  Meteorolo^ke  Institnt. 

Deutsche  Seevarte. 

Obseryatorj. 

Obsenratoire  National. 

Observatoire  M^teorologique  Central  de  Montaooris. 

Central  Physical  Observatory. 

K.  K.  Central-Anstalt  fur  Meteorologie  und  Erdmag- 

netismus. 
War  Office. 
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1873  the  Committee  will  be  able  to  say  that  there  are  no  back  Quarterly 
numbers  still  unpubUshed.*  ^  ^  ^St^ 

The  rate  of  appearance  of  the  successive  numbers  is,  per-force,  ^ 
ruled  by  the  rate  of  production  of  the  copper  plates  from  which 
the  continuous  records  are  printed.  These  plates  are  all  engraved 
by  Wagner's  pantagraph,  and  consequently  the  slightest  inter- 
ruption to  its  work,  either  by  its  own  mechanism  not  working 
smoothly,  or  by  any  failure  in  the  electrotyping  process,  causes 
serious  mconvenience  and  delay. 

The  appendices  which  have  from  time  to  time  appeared  have  Appendices  to 
included,  in  addition  to  the  regular  tables,  the  same  as  in  former  S**^^^ 
years,  the  results  of  the  discussion  of  six  years'  anemometrical  Rq^ort. 
observations  at  Sandwick  Manse  in  the  Orkneys,  and  monthly 
rainfall  averts  for  a  number  of  stations  in  addition  to  those 
given  in  the  Quarterly  Weather  Report  for  1870. 

The  discussion  of  the  Orkney  wind  returns  has  been  a  serious 
undertaking,  and  though  the  results  are  for  the  comparatively 
short  period  of  six  years,  the  Committee  hope  that  they  will  be 
found  to  constitute  a  not  unimportant  contribution  to  our  know- 
ledge of  British  Meteorology. 

In  the  last  Seport  the  Committee  mentioned  their  intention  to 
employ  Bessel's  Interpolation  Formulae  in  the  discussion  of  the 
results  of  their  system  of  observations,  and  accordingly  the  con- 
stants for  the  monthly  march  of  atmospherical  pressure,  tempera- 
ture and  vapour  tension  for  the  years  1869  and  1870  have  been 
calculated.! 

The  following  is  the  list  of  the  Observatories  established  by  the  Obsonratories. 
Meteorological  Committee,  which  are  situated,  three  in  England, 
two  in  Scotland,  and  two  in  Ireland. 


Height  of 

Observatory. 

Superintended  by 

Latitude  N. 

Loiuntude 

aboyeSea 
Level. 

o       / 

0       / 

Ft. 

Aberdeen     - 

D.  Thomson,  M.A.,  Professor 
of  Natural  Philosophy. 

57  10 

2     6 

88-5 

Glasgow 

R  Grant,  LL.D.,  F.R.S.,  Pro- 
fessor of  Practical  Astronomy. 

55  53 

4  17 

184 

Armagh 

Bev.    T.    Romney    Robinson, 
D.D.,  F.R.8.,  Astronomer. 

54  21 

6  39 

207-3 

Valencia      - 

Rev.  Thos.  Kerr. 

51  55 

10  18 

230 

Stonyhunt  - 

Council  of  Stonyhurst  College. 

53  51 

2  28 

360 '7 

Kew    -        - 

Kew     Committee     of    Royal 

Society. 
Royal    Cornwall    Polytechnic 

51  28 

0  19 

34 

Falmouth    - 

50     9 

5     4 

210-8 

Society. 

♦  At  the  present  date  (May  1873)  the  publication  has  been  carried  on  up  to 
October  1871  and  1872  respectively.  The  last  part  for  1872  is  in  hand,  and  this 
will,  it  is  hoped,  be  followed  by  Part  I.  for  1873  In  the  month  of  July.  If  this 
arrangement  be  carried  out,  the  issue  will  then  be  only  three  months  in  arrear,  viz., 
the  last  three  months  of  1871. 

t  These  have  appeared  as  an  Append  to  Part  HI.  of  the  Quarterly  Weather 
RqMHrt  for  1871,  published  May,  1873. 
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Ancxooj^inpii 
Btationc 


la  addition^  anemograms  are  received  from  the  following  etations^ 
which  are  fumiabed  with  anemographs  similar  to  those  erected  at 
the  above  observatories. 


Volanteer 
observers. 


Alnwick  Caatle 
Halifax 
Holyhead 
Or^ey 
^Seahaiii 
Yarmouth 


Supplied  by 


Doke  of  Northumberland. 
L.  J.  Croesley,  Esq. 
Meteorological  Committee. 

Ditto. 
L.  J.  Croflsley,  Esq. 
Meteorological  Committee. 


Saperintended  by 


F.  Holland,  Esq. 

Harbour  Aathoritiea. 
Ber.  C.  Clouston,  LLJ>. 

G.  H.  Aird,  Esq. 
Secretary  Sailors'  Home. 


The  list  of  volanteer  observers  who  send  in  returns  of  various 
kinds  has  steadily  increased.  It  now  consists  of  39  names  agamst 
28  last  year.  Those  gentlemen  who  furnish  the  most  complete 
monthly  register  (Form  No.  19)  receive  a  copy  of  the  Daily 
Weather  Charts  in  exchange. 


VOLUNTEEB  ObSEBVERS. 


Name. 

No,of 
Form. 

Flaoe. 

Aird,G.H.      - 

19 

Seaham  Harbour. 

Amy,  A.  P.      - 

19 

St.  Heller's,  Jersey. 

t  Baxeiidell,J.,F.ILA.S. 

— 

Feml^  Observatory,  Southport, 

Bellingham,  J.  G. 

14 

Safflx)n  Walden. 

Byron,  Eev.  J.,  F.M.S. 

17 

Eillingholme,  Lincolnshire. 

Clouston,  Rev.  C,  L.L.D. 

13 

Sandwick  Manse,  Orkneys. 

Cooper,  Col.  B.  H.,  F.R.A.8.   - 

IS 

Markree  Castle,  near  Sligo. 

Cooper,  W.  F.,  F.M.8. 

12 

Sheffield. 

Curtis,  Profesaor  A.  H. 

19 

Queen's  College,  Galway. 

Delap,  Rev.  A. 

12 

Dungloe,  Lettericenny. 

%  Dunlop,  W.  H.,  F.M.a 
Dun,  F. 

— 

Annan  Hill,  Ayrshire. 

12 

Moreton-in-the-Marsh. 

Griffith,  Rev.  C.H.,  F.M.S.      - 

17 

Strathfield  Tuigis,  Hants. 

§  Hoskins,  S.  E.,  M.D.,F.R.S.    - 

— 

Guernsey. 
North  Shields. 

Irvine,  J. 

15 

Jonea,  G.  I.      - 

19 

Lymington. 

Mackay,  Rev.  W.  P.,  D.D. 

19 

HuU. 

Mackreil,T.     - 

19 

Barnstaple  Meteorological  Conunittee. 
Indian  C.  E.  College,  near  Staines. 

McLeod,H.      - 

19 

II   ManseU,  T.  L.,  M.D.    - 



Guernsey. 

Moore,J.W.,M.D.     - 

19 

Dublin. 

Morris,  E.  E.  - 

19 

Bedford  Middle-class  School. 

Moyle,  M.  P.,  F.R.C.S. 

12 

Helston  (ComwaU). 

Prince,  C.  L.,  F.R.C.S.,  F.M.S. 

12 

Tunbridge  Wells. 

Qninton,  J.,  jr. 

19 

Normch  Meteorological  Committee. 

t  Redford,  Rev.  F.,  F.R.S.E. 
•  Richards,  W.  H. 

— 

Sllloth,  Carlisle. 

— 

Penzance. 

Richardson,  Rev.  G.     - 

19 

Winchester  College. 

Rosse,  Earl  of,  V.P.R.S. 

19 

Bin  Castle,  Parsonstown. 

t  Ryves,  Rev.  G.  T.       . 

-^ 

Ironbridge,  Salop. 

Sawyer,  F.  B.,  F.M.S.  - 

19 

Brighton. 

X  n^  ^  J  -nr   , «    Bwjcted  by  kind  permission  of  the  Marquis  of  Londonderry. 

t  Printed;^kly  B«Ki8ter.  ^  $  Printed  Monthly  Be^isfter. 

%  Oompleto  Eogister  and  Pnnted  Monthly  observations.       11  Printed  oocaaioBal  obtemtiacia. 
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Name. 

No.  of 

Perm. 

Race. 

Spink8,W.       - 

19 

Boyal  Horticdtoral  Society,  Chifiwick. 

Stanford,  W.    - 

15 

Gorleston,  Tannoath. 

8tow,BeT.F.W.,F.M.S.       - 

19 

Hamenden,  St  Albans. 

Sutherland,  A. 
*  TcMTens,  Mn .  -           -           - 

15,17 

CamokHngiu* 
Dromore,  Coleraine, 

•  Valentine,  W.  - 

— 

White  Abbey,  Belfast. 

Wbeeler,  Bev.  R.  F.     - 

T" 

Newoastle-on-Tyne. 

Wilson,  J.  M.,FJLA.S. 

19 

Bogby  School,  Natural  History  Society. 

Woollett,  G.  C. 

19 

Acrise,  Canterbury. 

*BalnlUlon]y. 


DBSGBipnosr  op  Fobkb. 

12.  Monthly  Tables,  tvo  obseryations  daily.  14.  Monthly  Table  and  Diagram,  one 
observation  daily.  15.  Monthly  Register,  diagram  of  barometer  and  thermometer. 
17.  Occasional  Observations,  wind  and  weaUier.    19.  Complete  Monthly  Register. 

The  Committee  have  not  as  yet  commenced  the  publication  of 
mean  reaults^  excepting  of  rainfall^  from  any  of  these  stations^  but 
they  hope  to  do  bo  as  soon  as  a  definite  scheme  of  publication  may 
have  been  proposed  for  general  adoption.  At  the  present  time  it 
may  fairly  be  stated  that  the  meteorological  publications  of  the 
various  meteorological  organizations  in  existence  differ  from  each 
other  not  only  as  regards  the  form  in  which  the  information 
appears,  but  even  in  the  very  subject  matter  which  is  com- 
municated to  the  public. 

At  the  close  of  the  year  the  Committee  received  communications  Reglstrar- 
from  the  Registrar-General  with  reference  to  the  preparation  of  Generars 
certain  meteorological  tables,  which  are  issued  from  time  to  time    *^^^^' 
with  the   periodical  returns  from  his  o^ce.     A   small  special 
pecuniary  allowance  for  the  collection   of  the  information  and 
calculation  of  the  tables  has  hitherto  been  made;  but  the  Com-  . 
mittee  have  been  informed  by  the  B.egistrar-General  that  in  the 
opinion  of  Her  Majesty's  Treasury  the  expense  should  henceforth 
be  defrayed  out  of  the  vote  for  the  Meteorological  Office.     The 
Committee  have  at  once  assured  the  Registrar-General  of  their 
readiness  to  comply  with  the  wishes  of  the  Treasury,  and  to  assist 
him  in  this  branch  of  his   duties  by  furnishing  him  with  the 
information  required,  which  is  of  a  very  simple  character,  without 
making  any  additional  claim  on  the  public  funds. 

The  deliberations  of  the  Leipzig  Conference  were  principally  Leipzig  Con- 
confined  to  subjects  relating  to  land  meteorology,  and  therefore  ference. 
falling  within  the  province  of  this  branch  of  the  Meteorological 
Office.  Most  of  the  questions  were  of  a  strictly  scientific 
character^  and  therefore  hardly  suited  for  notice  in  a  Keport  like 
the  present;  but  there  were  a  fev7  which  have  an  immediate 
bearing  on  the  matters  to  which  allusion  has  just  been  made,  and 
to  these  it  may  be  well  to  refer  briefly. 

These  questions  bore  upon  the  mode  of  discussion  and  publica- 
tion of  meteorological  results,  which  would  be  most  likely  to  meet 
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with  general  approval,  bo  that  the  aoienoe  shoold  no  longer  lie 
open  to  the  criticiam  which  has  been  made  above  on  meteondogical 
publications. 

It  is  hardly  necessary  to  say  that  the  Committee  would  hail 
most  gladly  the  prospect  of  any  general  agreement  between 
meteorologists  which  would  render  the  information  published  in 
one  country  at  once  available  to  the  scientific  investigators  in 
another.  They  will  be  most  ready  to  adapt  the  form  of  thdr 
publications  so  as  to  be  in  accordance  with  whatever  plan  may  he, 
on  competent  authority,  proposed  for  general  adoption. 


LIBRARY. 

Appendix  XL  contains  a  list  of  the  donations  made  to  the 
library  during  the  year.  Most  of  these  have  been  received  in 
return  'for  the  publications  of  the  office.  In  addition  a  few 
volumes  have  been  purchased. 

In  consequence  of  the  constant  reference  which  is  made  to  the 
office  for  information  on  meteorological  questions,  it  has  been 
endeavoured  to  collect  a  small  library  containing  the  standard 
works  on  meteorology,  and  the  subjects  allied  to  that  science. 
The  Committee  are  glad  to  say  that  they  have  already  succeeded 
in  obtaining  several  of  the  most  important  works. 

The  library  at  present  consists  of  nearly  1,800  volumes,  and 
about  1^200  pamphlets,  exclusive  of  charts  and  MS.  records  of 
observations.  The  pamphlets  are  bound  in  convenient  volumes 
for  reference.  The  books,  &c.  are  lent  to  the  staff  of  the  office, 
under  the  usual  regulations. 


EXPENDITURE. 

The  expenditure  during  the  year  has  fallen  short  of  that  during 
the  preceding  year  by  the  amount  of  75/.  16^.  2d.  The  financial 
statement  will  be  found  at  Appendix  I.  The  following  table  shows 
the  general  distribution  of  the  expenditure  under  the  several 
heads: — 


1871-72. 

1872-73. 

Increase. 

DeoieaK. 

£      s,      d. 

£         8,     d. 

£        8,     d. 

^      8.     d. 

1,222  15     2 

1,255  12     2 

32  17     0 



„      rent,   attendance, 

and  oontingenciea     - 

866  11     3 

880  16     1 

14    4  10 

— 

3,621     5     7 

3,463     9     6 

•        .        . 

157  16     1 

Telegraphy        - 

3,022  15     2 

2,762  16  10 

... 

259  18    4 

Ocean  Meteorology 

1,827     3     4 

2,121  19.    9 

294  16     5 

— 

Totals       £ 

10,560  10     6 

10,484  14     4 

841   18     3 

417  14    5 

Net  decrease,  75/.  I69.  2(f. 

The  first  two  items  show  no  change  worthy  of  notice. 
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The  decrease  under  the  head  of  ^^  Observatories  ^  is  due  to  the 
fact  that  no  new  instruments  were  purchased  during  the  year, 
while  in  the  preceding  year  there  had  been  an  amount  of  225^ 
under  this  head. 

The  decrease  under  ^  Telegraphy  "  is  due  to  the  fact  that  the 
accounts  for  last  year  included  payments  for  arrears  due  to  the 
Post-Office,  which  had  been  kept  back  owing  to  delays  connected 
with  the  transfer  of  the  telegraphic  business  to  the  Post-Office. 
The  saving  due  to  the  reduction  of  tariff  mentioned  at  p*  14  has 
been  employed  in  increasing  the  number  of  stations.  The  expense 
of  issue  of  liie  Daily  Weather  Charts,  which  is  met  by  subscriptions, 
has  had  the  effect  of  increasing  the  outlay  imder  the  head  of  Tele- 
graphic Work,  to  the  extent  of  upwards  of  400/. 

The  main  increase  has  been  in  the  matter  of  Ocean  Meteoro- 
logy. This  has  been  in  great  measure  due  to  increased  demands 
for  instruments  for  the  service  of  the  Admiralty.  The  work  of 
preparing  the  charts  of  Square  No.  3  for  publication  has  also  borne 
its  share  in  swelling  the  expenditure  on  this  head. 


SUMMARY. 

The  Committee  subjoin  the  usual  summary  of  their  operations 
during  the  past  year. 

Mr.  Scott,  the  Director,  attended  the  Meteorological  Conference 
at  Leipzig  in  August,  and  the  Committee  have  published  an 
English  translation  of  the  proceedings,  prepared  by  him. 

I.  Ocean  Meteorology. — The  number  of  barometers  afloat  on 
the  Ist  of  Januanr  1873  was  98,  as  compared  with*  105  in  the 
preceding  year.  In  addition  all  the  ships  in  commission  in  the 
Koyal  Navy  have,  as  usual,  received  all  their  meteorological 
instruments  from  the  office. 

Sixty-seven  gentlemen  have  sent  in  registers  which  have  receiv.ed 
the  mark  of  "  excellent" 

The  investigation  into  the  meteorological  conditions  of  the 
equatorial  portion  of  the  Atlantic  Ocean  is  in  a  satisfactory 
condition*  A  specimen  chart  showing  the  results  obtained  for 
single  degree  squares  for  a  limited  portion  of  the  sea  surface  was 
issued  in  order  to  elicit  opinions  as  to  the  proposed  mode  of 
publication.  42  replies  were  received  contaimng  many  valuable 
suggestions  from  practical  navigators  and  from  scientific  men. 

It  has  been  resolved  to  publish  monthlv  charts  for  two -degree 
squares,  with  explanations,  as  a  monograph  of  the  meteorology  of 
the  district  in  question,  as  nearly  sixty  per  cent  of  all  the 
observations  extracted  from  the  logs  for  the  entire  area  under 
examination  fall  in  this  single  square  of  10  degrees  of  latitude  and 
longitude.     These  charts  are  now  in  the  press. 

The  investigation  into  the  weather  of  the  Atlantic  at  the  time 
of  the  loss  of  the  S.S.  <<  City  of  Boston  "  has  been  published. 
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The  anemometrical  resaltB  from  Sandwiok  Maiifle^  Orknej,  have 
been  published,  and  those  from  Bermada  are  in  the  press. 

Investigations  are  in  progress  as  to  the  diurnal  range  of  the 
barometer  at  sea  between  the  Tropics,  and  as  to  the  meteorology 
of  the  Antarctic  Ocean,  as  evidenced  by  the  observations  mme 
by  Sir  J.  C.  Boss  and  others. 

The  cost  of  this  department  has  been  2,121/.  19s.  dd. 

II.  Weather  Telegraphy  and  SiffndU.^-Eighi  new  telegraphic 
reporting  stations*  including  one  at  Stomoway  and  four  inland 
stations  m  England,  have  been  added  to  the  list 

Arrangements  have  been  made  with  the  Post  Office  by  which 
the  tariff  for  reports  has  been  reduced  to  that  of  press  rates,  in 
consideration  of  the  Post  Office  being  permitted  to  use  the  reports 
supplied  to  the  Metec^ological  Office  for  supply  of  information  to 
the  provincial  press,  &c. 

Warnings  are  sent  to  the  coasts  of  Norway,  Denmark,  Germany, 
Holland^  and  France. 

Beports  are  now  received  from  Norway,  Sweden,  Denmark, 
Hamburg,  Holland,  France,  and  Spain,  in  return  for  reports  from 
the  United  Eangdom. 

The  Daily  Weather  Chart  has  been  issued,  and  its  circulation 
on  December  31,  1872,  exceeded  500  copies  daily. 

The  drum  is  hoisted  at  64  stations  situated  in  England,  14  in 
Wales,  32  in  Scotland,  13  in  Ireland,  3  in  the  Isle  of  Man,  and 
3  in  the  Channel  Islands. 

The  number  of  stations  to  which  fishery  barometers  have  been 
lent  has  been  increased  to  118,  situated  49  in  England,  4  in  Wales, 
40  in  Scotland,  23  in  Ireland,  and  2  in  the  Isle  of  Man. 

The  cost  of  this  department  has  been  2,762/,  165.  lOd 

III.  Land  Meteorology  of  the  British  Islands. — There  is  no 
change  to  report  in  the  arrangements  of  the  Observatories.  Good 
progress  has  been  made  in  clearing  off  the  arrears  of  the 
Quarterly  Weather  Report,  and  it  is  hoped  by  the  Committee 
that  all  t/ie  arrears  will  be  cleared  ofi  by  the  end  of  1873. 

The  constants  for  BesseFs  Interpolation  Equations  for  all  the 
Observatories  for  the  years  1869  and  1870  have  been  calculated. 
The  list  of  volunteer  observers  has  largely  increased. 
The  cost  of  this  department  has  been  3,463/.  9s.  6d. 

Office. — The  expenses  of  management  in  salaries  and  wages 
have  been  1,255/.  I2s.  2d. 

The  other  charges  incident  on  the  office  for  rent,  furniture, 
postage,  &c.,have  amounted  to  880/.  16s.  Id. 


ISOBARS 
FOR  EACH  '02  OP  AN  INCH 
AND  PREVAILING  WiNDS.*t 


OCTOBER. 

ISOTHERMS 

OF  AIR  FOR    EACH  DECREE 

FAHRENHEIT. 


ISOTHERMS 
OF  SEA  FOR  EACH  DECREE  FAHT 
AND  PREVAILINC  GURRENTS.ft 


NOVEMBER. 


DECEMBER. 


Kotr.  Ji^tn  th*  isvimrturuatkawt  an  didand  from  Am  datAcfTafuarts  ikty  an  rtpnttnud.  ^'tv&intetntiMutuliM. 
BnJun  Uiut  mdnfy  cmxtel  tkt  dcfibvtt/iaftt  d^t»  iw^  de  not^  aut^ori^  ib  huty  dnu»n. 

HfSoA  arrvw  fives  wiA  the mostih^iunt  wind  ofUa  s^uan.  TXf  Itn^tA  s^tmv  xts  mtai*.fhrt»^mnd/imwnpm^%imi  tt^rati 
f«r}wiratiduek  Atirind  -mmU drwtBtaa^'*  rfvtpiTont  indts  ait  hraut  (force  SSean^fl*  scaiU)  meUndin^ aarou 
dt>  cireU. 

t  Xctliuify  winds  and  fl'irter^'  aurtntslutvr  cmtimuiu.  whilM  SmAm^  winds  eutdJSatUriy  enrrrntt  fiavt  dtiUd  mmmrr. 

t  Th*  Itn^A,  aTtke  durtal  amw9  it  jpropcriivnal  t*  At  rat*  m  I4h<mrtf  SOmdtr  eedunj^  tueroms  tAe  circU. 


VuicattBn)ob.DJ7*  S««i.bth 


JULY. 


ISOBARS 
FOR  EACH  -02  OF  AN  INCH 
AND  PREVAILING  WINDS.*i 


ISOTHERMS 

OF  AIR   FOR    EACH  DECREE 
FAHRENHEIT. 


ISOTHERMS 

OF  SEA  FOR  EACH  DECREE  FAHT 
AND  PREVAILING  CURRENTS. ft 


AUGUST. 


SEPTEMBER. 


Note .  hJitn  Ou,  isobars  a-  isolhtrtns  arc  dtduud  fhat  Ou  data.  ct'l'Mjuarts  Aty  an  nfrumtetl  by  a  faini  unttnuenu  luu 
Bnktn  iMtsiagrtfytuuucltht  (icfftrentparUefasiiwtarcruothenn  nfhatAe-dajta.   da  not  iuUhori^  itt  huiy  droMfn,. 
ItEnrli  arrtmr  fUes  with  tamest  firqiUTU  -windcfifs  tqwnr.  Ih^Un^^  s/ip$tv  rtr  mmm.Ar»- and-  imf/mptrtimtd-  laikfm^ 
ftr  hmu-^twkiA  A*-mmd -wmMdrwe^Biiaafirtt  ship: 7tat«  miUs  an  hour  (fbrcA  SB»euJifrti  scalt)  «re«rtdEm^  cumsr 
dUy  evreU 

f  A'ertJurty  wuuU  and  H/i^tafy  aimnlshMf.cmtuuuns.  iddUtSeuifurfy  wuuis  cutd Eatttrly  eurmUs  fiAvr.-  ddttd  amuf 
^  73l«  Icn^ih/ ^tkr  auTtAt  turews  is  fitvportictmi  te  the  mtv  in  Z4heur.<tf  SOmilir  laetntdmy  across  iht  cirti^. 


Vucoi'fe'dff.Dav  V  3t»i  Lth- 


ISOBARS 
FOR  EACH  'OZ  OP  AN  INCH 
AND  PREVAILING  WiNDS.*t 


APRIL. 

ISOTHERMS 

OF  AIR   FOK    EACH  DECREE 

FAHRENHEIT. 


ISOTTHERMS 
OF  SEA  FOR  EACH  OCCRtC  FAHt 
AND  PREVAILING  CURRiNtS.4- # 


MAY. 


JUNE. 


jiotr.  H%tn  du  inUtrrtruathirmtart  tUAutdfivm  the  data^c/'I'tfuaru  tiey an  nfnatnted  ly  a  /vUntcmiauumsiuu. 
Bnkm  Uiusmerth  ammfet.Ai  ddffhvtt porta  tfan^uolar or iaoAam  yn^umAtdaia.  df  not  auAoril^ Um ki^ tUntm. 
tf£nck  ammr  AifS  vxA  tie  mcstfir^umt  wutd  of  its  sifiian  Ike  luufth  Aowti  its  mtmn.  Hre*-  and  imurapcriimtml  t^Afiw^ 
ftr  ktytU  i0huk  aU  wmui  wimU drpf*39an4vrt*  Hvcfn  wm»  miUs  an  hoar  (Arc*  i BtanUirr^  scalt'J  tmtmnimy  €tcr9gt 
lU  eireU 

t  Jftrlktw^  winds  ami  kitUrfy  aarentsiatt  emtituuus,  itkUstSouthgrfy  tmnds  aiutiatUrfy  enrrtnU  /uevf  doited  urrewr. 
^  The  lmifft^d'tkeauTimtarnttvufrw]>criipiuUtethenxtK  in  Z4hnu»;  SOmUit  txtatduuf  tuirouthe  etrUe. 


VincwcBiodo,  D  Jty&  Sffli,Iith . 


ISOBARS 
FOR  EACH  '02  OF  AN  INCH 
AND  PREVAILING  WiNDS.*t 


JANUARY. 

ISOTHERMS 

OF  AIR    FOR    EACH  DLCAEE 
FAHRENHEIT. 


ISOTHERMS 
OF  SEA  FOR  EACH  DECREE  FAHT 
AND  PREVAILING  CURRENTS. ft 


FEBRUARY. 


,'       2|*'       2*2*  wzdlw' 


MARCH 


^..,     ^^     \'     \^   _N 


3dv  ^r     2.'-' 


Note .  ff^m  tht  ist^nvrUotherms  art  deebtctd  fivai  tin.  data  cfl'afuaru  tJuv  an  rtfrtstntcU  bv  a  Hunt  u^ttuituit*  /«». 
BnJc€n  luus  merth  amuet  the  different  parts  of  an  iwhar  or  uethrnH  when  «*/•  deUa  do  not   axU^ri^e  lA  to^y  d»tM-K 
^i-Knch  arniH'  fiirJ  with  tie  mcst  firqueni  wind  of  its  stpiarr   7%^  ItntftJt  skews  vtt  m^tm  iire»  xm^l  t*pnp»^mml  ^titmU 
^h0mr^whuhtkiwmilrwMJn*tBMU&rtishii,;nmenUUftai  Junr  ( /bru. S Btem^rrts  tcaUj  mUnddn^tuno 
tit  etrvlt. 

t  Xirther^-  wutdx  tuid  Uiatcri}  ntrrentskHve ctntiniu-tts  tdu'lst  Scut/urh  wuuls  ouid  Jiastfr^'s  currrnlt  Aave^  detttd  a 
t  Tht  Un^tft.  tfftkt  eurrtnt  o/rvH'jr  it  finfortu-nal  te  the  rate  tn  UkcMr*;  SOmjU*e  tm      lui*i  aervts  ih*.  etrcU 
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PART  IL 

A  Summary  of  the  Results  obtained  from  the  Discussion  of 
the  Infobmation  for  Squabe  3,  being  the  Region  of  the 
Doldrums  in  the  Atlantic.  By  Capt,  H,  Toynbee,  Marine 
Superintendent. 

The  discuBsion  of  the  meteorological  observations  taken  in 
Square  III.  in  the  Atlantic  having  been  completed  for  each  degree 
square,  and  for  each  month,  it  may  be  of  interest  to  mention 
briefly  the  general  character  of  the  results  which  have  been 
obtained. 

The  district  is  shown  in  the  subjoined  chart,  which  has  aheady 
appeared  at  p.  9.     As  to  its  general  importance  it  may  perhaps 


be  allowable  to  quote  the  words  of  the  last  letter  received  by  Capt. 
Toynbee  from  the  late  Commodore  Maury. 

*^  Being  such  a  highway,  in  which  observations  are  so  frequent, 
and  being  in  a  meteorological  position  of  such  importance  as  it 
is,  viz.,  at  the  meeting  of  the  trade  winds  in  the  doldrums,  and  in  the 
wedge  of  the  westerly  monsoon  that  feeds  the  springs  of  the 
Niger ;  all  these  circumstances  conspire  lo  make  it  an  inviting 
field  of  research.  ^  Wisdom  has  been  displayed  in  the  selection  of 
this  square  for  minute  investigation." 

The  Committee  reproduce  here.  Plates  I.  to  IV.,  the  small 
monthly  diagrams  which  will  appear  at  the  foot  of  the  monthly 
charts,  for  2°  squares,  which  are  in  process  of  preparation. 

The  following  is  the  explanation  of  the  three  diagrams  for  each 
month. 

1st.  Isobars,  or  lines  of  equal  barometric  pressure  for  every,  two 
hundredths  of  an  inch,  on  which  are  drawn  arrows  flying  with  the 
prevailing  or  most  frequent  wind  for  the  month  in  each  2^  square. 
Northerly  winds  and  Westerly  currents  are  shown  by  plain 
arrows.  Southerly  winds  and  Easterly  currents  by  dotted  arrows. 
The  length  of  an  arrow  is  in  proportion  to  the  force  of  the  wind ; 
if  it  amounts  to  6  or  more  of  Beaufort^s  scale,  or  9  miles  an  hour 
of  his  ship,  it  extends  across  the  circle. 

2nd.  Atr-isotkermSf  or  lines  of  equal  air  temperature  for  each 
degree  Fahr. 
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3rd.  Sea-isotherms,  or  lines  of  equal  Eea-surface  temperature  for 
each  degree  Fahr.»  on  which  are  drawn  arrows  Ayu^g  with  the 
prevailing  current  for  the  month  in  each  2®  square.  The  length 
of  an  arrow  is  in  proportion  to  its  rate  in  24  hours,  50  miles  or 
more  extending  quite  across  the  circle. 

The  reader  must  remember  that  winds  are  named  after  the 
direction /rom  which  they  come,  whilst  currents  are  named  after 
the  direction  towards  which  they  go ;  for  instance  an  arrow 
Dointing  to  the  North-westward  represents  a  S.E.  wind^  but  a 
if.W.  current. 


Januaey. 

Isobars  and  Wind  Arrows  (Plate  !.)• — The  lowest  pressure 
(29*91)  is  on  the  eastern  side  of  the  square,  and  it  increases  to 
29  *  97  in  the  north-western  comer ;  the  isobars  are  also  much 
closer  together  in  the  north-western  corner  than  elsewhere.  Now 
the  relative  length  of  the  wind  arrows  shows  that  the  N.E.  wind 
is  much  stronger  in  this  north-western  corner,  where  the  isobars 
are  closest,  than  in  the  rest  of  the  square,  showing  the  relation 
between  the  difference  of  pressure  and  wind  force. 

The  dotted  Southerly  wind  arrows  are  much  shorter  than  the 
plain  Northerly,  indicating  how  much  stronger  the  N.E.  Trade 
IS  in  these  parts  in  January,  than  the  S.E.  This  is  a  month  in 
which  the  N.E.  Trade  is  pressing  its  way  to  the  southward.  By 
referring  to  the  diagram  for  December,  the  eye  can  make  a  very 
fair  estimate  of  the  monthly  change. 

First,  we  find  that  the  isobar  of  29'97,  which  only  just  showed 
itself  in  December,  has  now  pressed  well  into  the  square,  in  fact 
isobars  -97,  '95,  and  '93  have  each  come  about  2^  to  the  south- 
ward. 

Then  again,  the  N.E.  Trade  which  only  reached  6°  N.  in 
December,  is  now  down  to  4°  N.,  and  it  has  decidedly  increased  in 
force ;  between  6°  and  7°  N.  we  find  that  it  has  increased  0-7  of 
Beaufort's  scale,  or  about  1^  miles  an  hour  of  his  ship. 

The  S.E.  Trade  still  prevails  from  the  Equator  to  4?  N.,  but 
it  has  decreased  very  much  in  force  over  the  whole  zone,  the 
decrease  amounting  to  1 J  miles  an  hour  in  the  speed  of  Beaufort's 
ship.  ^  This  seems  to  show  how  in  January  the  rarefaction  of 
the  air  during  the  summer  months  of  the  southern  hemisphere 
has  rendered  the  pressure  to  the  south  of  the  Equator,  close  to 
our  square,  nearly  the  same  as  in  the  doldrum,  so  that  the 
greatest  rush  of  air  into  the  low  pressure  of  the  doldrum  is  from 
the  northward,  where  the  cold  air  lies  low  and  heavy.  We 
also  find  that  in  January  there  is  a  ^eat  increase  in  the  per- 
centage of  upper  cloud  moving  from  tibe  south-westward,  whilst 
there  is  a  decrease  in  that  of  upper  clouds  from  any  northerly 
direction. 
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Isotherms  of  Air  and  Sea. — The  isotherms  of  air  for  January 
show  that  the  hottest  air  is  in  nearly  the  same  position  as  the  lowest 
pressure  and  hottest  sea;  since  December  the  coldest  air  and  sea 
have  made  their  appearance  in  the  north-eastern  corner  of  the 
square  where  the  hottest  formerly  existed ;  this  sudden  change 
seems  to  be  due  to  the  southerly  progress  of  the  N.E.  Trade 
carrying  with  it  the  Southerly  and  South-westerly  current  along 
the  coast  of  Africa. 

A  paper  "  On  the  Currents  and  Surface  Temperatures  of  the 
North  Atlantic  Ocean  "  (Official  No.  12),  published  by  the  Meteo- 
rological Office,  shows  that  in  December  the  sea-isotherm  of  80°  is 
in  and  to  the  northward  of  the  north-eastern  corner  of  Square  3, 
whilst  in  January  that  of  70°  nearly  touches  the  same  part  of 
the  square.  These  facta  support  the  wonderful  changes  which  we 
find  since  December. 

Here  attention  may  be  called  to  the  great  similarity  in  the  trend 
of  the  isotherms  of  air  and  sea,  the  sea  being  nearly  1°  warmer 
than  the  air.  This  difference  is  very  much  the  same  throughout 
the  year. 

Current  Arrotos. — The  plain  current  arrows  show  a  prevailing 
and  moderately  strong  Westerly  or  rather  W.N.W.  cuirent  from 
0°  to  4°  N. ;  whilst  there  is  a  Westerly  and  sometimes  South- 
westerly current  from  6°  to  10°  N. ;  between  these,  in  the  neigh- 
bourhood of  the  hottest  water,  we  find  the  dotted  arrows  showing 
an  Easterly  current.  Now  the  prevailing  wind  arrows  show  us 
that  the  Easterly  current  is  in  the  doldrums  between  the  two 
Trades,  where  there  is  little  or  no  wind,  but  no  doubt  a  heaping 
up  of  the  water  caused  by  the  meeting  of  the  northerly  and 
southerly  winds,  hence  it  is  reasonable  to  suppose  that  when  the 
wind  which  drove  the  water  has  stopped,  it  will  return  to  the  east- 
ward as  a  back  drift ;  it  may  well  be  the  warmest  water,  for  it  has 
been  the  longest  in  the  tropics.  So  here  we  find  the  lowest  pressure, 
lightest  wind,  warmest  air  and  water,  and  an  Easterly  current  in 
nearly  the  same  part  of  the  square. 

On  comparing  the  sea  isotherms  of  January  with  those  of 
December,  we  find  that  the  temperature  of  the  sea  has  increased 
in  the  southern  part  of  the  «quare,  whilst  we  have  before  re- 
marked that  it  has  greatly  decreased  in  the  northern.  We  cannot 
be  surprised  at  this  increase,  for  the  water  forming  the  Westerly 
drift  of  the  S.E.  Trade  is  brought  up  from  a  part  of  the  sea  which 
has  been  exposed  to  the  southern  summer's  sun,  whilst  that 
brought  down  by  the  N.E.  Trade  has  been  exposed  to  the 
northern  winter.  Now  that  the  coldest  water  is  in  the  northern 
part  of  the  square,  we  find  the  largest  amount  of  dew  there  also ; 
in  December  it  was  over  the  cold  water  to  the  southward.  Another 
interesting  fact  is  that  with  this  increase  of  dew  comes  a  large 
amount  of  red  dust  from  Africa ;  in  the  north-eastern  comer  of 
the  square  there  is  48  per  cent  of  mist  or  haze,  whilst  in  the  south- 
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western  there  is  only  6  per  cent    In  the  north-eastern  comer  we 
have  such  remarks  aa : 

'^  Air  very  dose  and  suffocating.  Very  damp.  Sun  not  seen 
below  8%  on  account  of  the  thick  haze.  AU  the  sails  and  ropes 
red." 

Remarks. 

Winds. — All  steady  winds,  of  a  force  of  7  or  upwards,  were 
j&om  the  North-eastward,  also  64  per  cent  of  the  squalls.  The 
steady  strong  winds  were  all  on  the  western  side  of  the  square. 
Between  3°  and  5^  N.  there  are  terrific  squalls  from  the  North- 
eastward. 

Cutrents. — An  outward  bounder,  near  St  Paul's  Bocks,  had  a 
strong  Westerly  current  of  2  miles  an  hour,  still  she  got  quickly 
to  the  southward,  and  only  tacked  to  the  eastward  for  4  hours. 

Clauds. — At  the  southern  limit  of  the  N.E.  Trade,  upper  clouds 
were  seen  to  move  from  the  South-eastward,  whilst  further  north 
they  came  from  the  South-westward,  as  if  they  were  affected  by 
the  motion  of  the  earth. 

Weather, — Liffhtniog  was  most  frequently  seen  on  some  northerly 
bearing,  from  0^  to  4^  N.,  and  on  some  southerly  bearing  from 
4^  to  10^  N.,  indicatiug  that  its  origin  was  where  the  two  Trades 
met. 

Heavy  chain-lightmng  and  "corposants"  were  seen  between 
5°  and  6°  N.  There  was  an  awful  thunderstorm,  with  "corpo- 
sants," at  the  mast-heads  and  yard-arms,  between  9^  and  10°  N^., 
during  which  time  the  wind  was  Southerly,  though  well  in  the 
region  of  the  N.E.  Trades. 

Natural  History. — Very  few  land  birds  or  insects  were  seen : 
they  were  chiefly  in  the  doldrums,  between  3°  and  7°  N. 

Sperm  whales  were  seen  between  4°  and  5°  N.,  and  ag!un 
between  8°  and  9°  N.,  both  times  going  to  the  north-westward. 

Falling  Stars. — Falling  stars  were  most  abundant,  in  1860, 
between  the  1st  and  5th  instant 

Temperature  of  Rain. — The  mean  of  ten  observations  showed 
the  rain  to  be  2°  colder  than  the  air. 

Various. — A  very  severe  shock  of  an  earthquake  was  felt  at 
1  p.m.,  the  26th,  1869,  within  10  miles  of  St  Paul's  Bocks. 

Bed  dust  was  seen  on  the  sails  and  ropes,  chiefly  between 
7°  and  10*^  N.,  where  more  than  40  per  cent  of  the  weather 
observations  recorded  haze. 

Best  Route  across  the  JEquntor. — A  careful  study  of  the  data  in 
SQUABE  3,  and  of  that  in  the  squares  to  the  northward  and  south- 
westward  of  it,  leads  to  the  supposition  that  it  would  be  well,  for 
botli  outward  and  homeward  bounders,  to  keep  in  its  western  half 
whilst  passing  through  square  3. 
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Februaet. 

Isobars  and  Wind  Arrows. — In  February,  we  find  the  lowest  iso- 
bar (29*93)  ranging  across  the  square  in  about  2^  N.,  whilst  that  of 
29*95  is  in  about  ^  K,  and  29*97  in  9""  N.  All  have  advanced 
to  the  southward  since  Januaiy,  and  the  pressure  of  29*98  fre- 
quently shows  itself  in  the  northern  part  of  the  square. 

The  isobars  are  still  closest  in  the  north-western  comer  of  the 
square^  where  the  prevailing  north-easterly  wind  is  strongest.  The 
N.E.  Trade  is  not  only  stronger  but  more  easterly  on  the  western 
than  on  the  eastern  side  of  the  square.  From  2^  to  10^  N., 
between  20°  and  22°  W.,  the  prevailing  wind  is  nearly  due  north, 
whilst  between  28°  and  30^  W.  it  is  about  N.E.  by  N. 

The  N.E.  Trade  has  gained  2°  to  the  southward  since  January^ 
and  now  extends  to  2°  N. 

The  S.E.  Trade  has  retreated  2°  to  the  southward  before  the 
N.E.,  and  decreased  in  force  since  January.  It  is  strongest  on 
the  western  side  of  the  square. 

Isotherms  of  Air  and  Sea. — The  similar  trend  in  the  isotherms 
of  both  air  and  sea  seems  worthy  of  notice,  as,  also,  the  fact  that 
the  sea  remdns  about  1°  warmer  than  the  air. 

The  air  isotherm  of  76°  (being  the  coldest  air  in  squabe  3,  due 
to  the  N.E.  Trade),  shows  in  the  northern  part  of  the  square  this 
month. 

The  temperature  of  both  air  and  sea  has  decreased  in  the 
northern  and  increased  in  the  southern  half  of  the  square.  Between 
9*"  and  10°  N.,  the  air  has  decreased  1°*8,  the  sea  l°-5,  whilst, 
between  0°  and  2°  N.,  the  air  has  increased  1°*6  and  the  sea 
1°*1.  There  has  been  no  change  in  the  mean  temperature  of  the 
air  between  5°  and  6°  N.,  and  none  in  that  of  the  sea  between 
4°  and  6°  N.  In  spite  of  these  great  internal  changes,  the  mean 
temperature  of  the  whole  square  has  not  changed  since  January^ 
but  the  difference  in  the  position  and  trend  of  the  various  isotherms 
for  the  two  months,  shows  the  importance  of  this  minute  work. 

Current  Arrows. — Westerly  currents  prevail  in  the  square,  the 
strongest  being  between  the  Equator  and  2°  N.,  where  the  S.E« 
Trade  prevails. 

Easterly  currents  still  show,  on  the  eastern  side  of  the  square, 
between  4°  and  8°  N.,  they  are  where  the  prevailing  wind  is 
Northerly.  Between  4°  and  6°  N.,  South-easterly  currents  prevail 
over  all  others. 

Remarks, 

Wind, — The  remarks  on  wind  show  that  there  were  some  smart 
squalls  in  February,  and  that  the  wind  is  more  unsettled  on  the 
eastern  than  on  the  western  side  of  the  square. 
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Currents. — There  is  only  one  mention  of  current  rips  between 
the  Equator  and  2^  N.^  whilst  thej  abound  in  other  parts  of  the 
square. 

Clauds. — The  remarks  on  clouds  are  similai*  to  those  for 
January. 

Weather. — The  remarks  on  the  direction  in  which  lightning  is 
seen  show  that  its  source  is  where  the  two  Trades  meet  Between 
8^  and  10^  N.  no  lightning  was  seen. 

Natural  History. — No  mention  is  made  of  any  land  birds  or 
insects  having  been  seen  in  February,  as  though  the  doldrums 
were  too  far  S.  for  them.  It  will,  also,  be  noticed  that  the  pre- 
vailing wind  on  the  eastern  side  of  the  square  is  northerly,  instead 
of  being  north-easterly,  or  more  from  the  land,  as  in  the  previous 
three  months. 

Stormy  petrels  seem  to  have  been  most  abundant  between  the 
two  Trades. 

Various, — The  only  mention  of  red  dust  was  between  7°  and  8^ 
N.,  on  the  eastern  side  of  the  square. 

Best  Route  across  the  Equator. — In  square  39,  in  February,  the 
winds  to  the  westward  of  the  Cape  Verd  Islands  are  decidedly 
stronger  than  those  to  the  eastward,  by  about  a  mile  an  hour  of 
Beaufort's  ship;  and  as  the  diagram  shows  them  to  be  much 
stronger  on  the  western  than  on  the  eastern  side  of  squabe  3, 
there  can  be  little  doubt  that  both  outward  and  homeward  bounders 
should  keep  well  to  the  westward,  especially  when  we  find  that  the 
homeward  bounder  would  meet  with  a  large  percentage  of  north- 
westerly winds  (the  most  trying  of  winds)  on  the  eastern  side  of 
the  square,  whilst  they  do  not  exist  on  the  western  side.  The 
winds  near  Cape  St.  Koque  are  favourable  for  getting  to  the 
southward  in  February. 


Mabch. 

Isobars   and   Wind  Arrows. — In   March   we   find   the  lowest 

f)re3sure  (29  •  91)  in  the  south-western  corner  of  the  square.  The 
owest  monthly  mean  pressure  for  the  whole  square  (29  •  931) 
exists  in  March.  The  isobars  of  29  -  93  and  29 '  95  have  shifted  to 
the  northward  since  February,  and  that  of  29  '  97  still  exists  in 
the  north-western  corner  of  the  square.  There  has  been  a  general 
decrease  of  pressure  in  the  square,  owing  no  doubt  to  the  northern 
advance  of  the  sun;  the  greatest  decrease  (*019)  was  between 
2^  and  4°  N. ;  between  9°  and  10°  N.  it  had  increased. 

The  isobars  are  still  closest  in  the  north-western  corner  of  .the 
square,  where  the  relative  length  of  the  wind  arrows  shows  that 
the  strongest  wind  prevails ;  the  wind  arrows  also  show  that  the 
N.E.  Trade  is  still  much  more  easterly  in  the  western  than  in  the 
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eastern  half  of  the  square.    North-westerly  winds  are  common  on 
the  eastern  side  of  the  sqnnre. 

The  N.E.  Trade  is  more  decided  between  2^  and  4°  N.  than  in 
February :  it  has,  however,  slightly  decreased  in  force  generally. 
In  February  the  northern  part  of  the  square  was  cooling  whilst 
the  southern  was  growing  warm ;  now  the  whole  is  getting 
warmer,  which  may  account  for  the  decrease  in  force  of  the  North- 
easterly wind. 

The  S.E.  Trade  still  prevails  from  the  Equator  to  2""  N.,  and  is 
very  little  changed  in  force  since  February ;  it  is  strongest  on  the 
western  side  of  the  square. 

Isotherms  of  Air  and  Sea. — The  similarity  in  the  trend  of  air 
and  sea  isotherms  still  holds,  as  also  the  fact  that  the  sea  remains 
about  V  warmer  than  the  air. 

The  mean  temperature  of  both  air  and  sea  in  the  whole  square 
has  increased  about  0°'6  since  February,  most  in  the  south-eastern 
part  of  the  square :  the  greatest  increase  is  between  3°  and  4°  N., 
where  it  averages  1°  •  2  in  the  air  and  1°  in  the  water.  It  seems 
worthy  of  notice  that  the  greatest  decrease  of  pressure  has  taken 
place  where  there  was  the  greatest  increase  of  temperature  in  air 
and  SCSI. 

Current  Arrows. — The  plain  arrows  show  that  Westerly  currents 
prevail  generally,  and  are  strongest  in  the  southern  part  of  the 
square. 

The  dotted  arrows  show  that  South-easterly  currents  prevail  in 
the  north-eastern  part  of  the  square,  where  the  wind  is  chiefly 
from  the  Northward,  and  not  unfrequently  from  the  North- 
westward. There  is  a  large  amount  of  Southerly  current  between 
7°  and  10°  N. 

Bemarks. 

Hind.—The  remarks  on  wind  show  that  the  N.E.  Trade 
acquired  great  force  at  times. 

Cbuds  and  Weather. — Those  on  clouds  and  weather  lead  to  very 
similar  conclusions  to  those  derived  from  January. 

Natural  Histoiy. — A  very  large  number  of  stormy  petrels 
(nearly  a  hundred  at  once)  were  seen  in  the  doldrums  between 
1°  and  2°  N.  and  21°  and  22°  W. 

General — Red  dust  is  met  with  to  the  northward  of  6°  N. 
No  land- birds  or  insects  were  seen;  which  may  be  well  accounted 
for  by  the  winds  being  so  northerly  on  the  eastern  side  of  the 
square. 

Best  Boute  across  the  Equator.— In  Equare  39,  lying  to  the 
North  of  SQUARE  3,  we  find  the  strongest  winds  to  the  westward 
of  the  Cape  Verd  Islands   in  March,  and  they  are  decidedly 
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stronger  on  the  western  ride  of  8QUABE  3.  The  winds  near  Cape 
St.  Koque  in  March  are  favourable  for  getting  to  the  southward, 
so  that  an  outward-bounder  should  keep  well  to  the  westward,  and 
might  safely  cross  the  line  in  27°  W.  A  homeward-bounder 
should  certainly  keep  to  the  westward* 


Apbil. 

laoboTi  and  Wind  Arrows. — In  April,  pressure  has  generally 
increased  about  0*01  in.,  and  the  isobars  run  more  north-easteriy 
and  south-westerly  in  their  direction. 

The  greatest  increase  of  pressure  has  been  between  2®  and  4^  N. 
where  the  lowest  pressure  existed  in  March.  This  shows  how 
gradually  nature  provides  for  the  northern  advance  of  the  doldrum 
and  its  Allowing  S.E.  Trade,  for  in  May  we  shall  find  that  South- 
easterly winds  prevail  between  2°  and  4°  N.  which  could  not  be 
the  case  if  there  were  not  a  higher  barometer  there  than  in  the 
zone  to  the  northward. 

Both  pressure  and  temperature  have  increased  this  month,  which 
is  rare ;  perhaps  it  is  a  kind  of  heaping  up  of  the  air  before  the 
increased  activity  of  the  S.E.  Trade  sets  in,  causing  freer  egress 
to  the  upper  current  Perhaps  the  great  amount  of  Easterly 
wind  experienced  in  higher  northern  latitudes  at  this  season  may 
be  related  to  this  heaping  up  of  air  in  the  doldrums ;  for  before 
Easterly  winds  can  blow  in  our  islands,  the  barometer  must  be 
higher  to  the  northward  than  to  the  southward  of  them,  and  any 
check  to  the  upper  current  which  supplies  air  to  the  area  of  high 
pressure  in  about  35°  N.  would  tend  to  produce  such  a  state  of 
things. 

The  plain  wind  arrows  show  that  the  strongest  North-easterly 
wind  is  still  in  the  north-western  comer  of  the  square  ;  that  the 
N.E.  Trade  has  increased  in  force  between  2°  and  4°  N.,  especially 
on  the  western  side  of  the  square ;  also  that  between  20°  and 
24°  W.  the  prevailing  wind  is  still  very  northerly. 

The  dotted  wind  arrows  show  that  the  S.E.  Trade  prevails  up 
to  2°  N.,  and  that  it  is  weaker  and  more  easterly  than  the  N.E. 

Isotherms  of  Air  and  Sea. — The  isotherms  of  air  and  sea  are 
remarkably  similar  in  their  shape  and  position.  The  air  still 
remains  one  degree  colder  than  the  sea.  From  the  Equator  to 
2°  N.  there  has  been  a  slight  decease  in  the  temperature  of  the  air, 
whilst  that  of  the  sea  has  increased.  The  sun  having  been  a  month 
in  the  northern  hemisphere,  we  may  expect  the  air  of  the  S£. 
Trade  to  be  cooler,  as  it  would  feel  the  change  sooner  than  the 
water.  The  temperature  of  both  air  and  sea  is  remarkably  uniform 
from  0°  to  5°  N.,  but  there  is  a  gradual  decrease  of  about  1°  Fahr. 
to  each  degree  of  latitude  between  this  and  10°  N. 

The  hottest  air  (81°-4)  and  sea  (82°-6)  experienced  in  the 
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southern  part  of  the  square  during  the  year,  appear  in  its  south- 
eastern comer  in  April 

Current  Arrows. — The  plain  current  arrows  show  that  Westerly 
currents  are  the  most  prevalent  throughout  the  square,  whilst  their 
relative  lengths  indicate  that  they  are  strongest  in  the  southern 
part. 

The  dotted  current  arrows  show  a  back-drift  to  the  Eastward, 
near  the  spot  where  the  hottest  air  and  water  are  met  with.  By 
referring  to  the  wind  chart  for  April  we  find  a  large  per-centage  of 
light  North-westerly  winds  and  calms  where  this  easterly  current 
prevails. 

Remarks. 

Wind, — Very  heavy  squalls  were  frequently  experiencjBd,  espe- 
cially between  2°  and  3^  N.,  where  some  ships  lost  masts  and  sails. 

Currents, — Current  rips  are  very  abundant  throughout  the 
square.  It  will  be  noticed  that  the  prevailing  wind  blew  very 
much  across  the  prevailing  current,  especially  in  the  northern  part 
of  the  square. 

Clouds. — The  upper  clouds  are  frequently  from  S.E.  when  the 
wind  was  N.E.,  as  remarked  in  January. 

Weather. — The  largest  per-centage  of  lightning  prevails  be- 
tween 3°  and  4°  N.  The  largest  per-centage  of  mist  is  between 
6°  and  7°  N.    It  has  decreased  in  amount  since  March. 

Natural  History. — Two  swallows  were  seen  in  the  doldrums 
between  3°  and  4°  N.     A  moth  between  4°  and  6°  N. 

A  hawk  devouring  a  stormy  petrel  as  it  flew,  between  5°  and 

A  butterfly  between  6°  and  7°  N. 

Various. — Red  dust  was  twice  seen  on  the  sails  and  rigging  of 
ships  between  7°  and  8°  N. 

Best  Boute. — In  April  we  find  that  the  strongest  winds  are  to 
the  westward  of  the  Cape  Verd  Islands,  especially  in  the  southern 
port  of  square  39°.  The  prevailing  wind  arrows  show  that  the 
western  side  of  square  3  has  much  the  strongest  winds.  Then 
again  we  find  that  April  is  a  good  month  for  setting  to  the  south- 
ward near  Cape  St.  Koque^for  although  the  winds  are  lighter  than 
in  other  months,  stiU  they  are  very  Easterly  in  direction,  so  that 
a  ship  may  safely  cross  the  Equator  to  the  westward  of  25°  W. 


Mat. 

Isobars  and  Wind  Arrows, — ^Pressure  has  generally  increased 
about  '02  since  April.  The  isobars  still  have  a  North-easterly  and 
South-westerly  trend. 

The  greatest  increase  of  pressure  has  taken  place  in  the  northern 
and  southern  parts  of  the  s(juare,  though  it  has  been  very  equally 
distributed. 
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The  plain  wind  arrows  show  that  the  N.E.  Trade  has  retreated 
2°  to  the  northward  since  April,  and  grown  weaker  in  force,  also 
that  it  is  still  much  more  easterly,  and  stronger,  on  the  western  than 
on  the  eastern  side  of  the  square. 

The  dotted  wind-arrows  show  that  the  S.E.  Trade  has  advanced 
2°  further  N.  since  April,  and  increased  in  force. 

Isotherms  of  Sea  and  Air. — The  isotherms  of  sea  and  air  are  still 
very  similar  in  their  position,  and  the  sea  is  about  1^  warmer  than 
the  air.  With  both  there  has  been  a  decrease  of  temperature  since 
April  in  the  south-eastern  corner  of  the  square,  which  is  no  doubt 
a  result  of  the  increased  force  of  the  S.E.  Trade.  In  the  1**  sub- 
square,  which  is  in  the  south-eastern  comer  of  the  square,  the 
decrease  of  temperature  is  more  than  2°  since  April.  The  tem- 
perature of  both  air  and  sea  has  increased  in  the  northeruj  and 
decreased  in  the  southern  part  of  the  square,  bo  that  the  mean  for 
the  whole  square  is  the  same  as  that  for  April.  The  air  is  a  little 
in  advance  of  the  sea  in  its  changes,  as  would  be  expected,  making 
it  as  warm  as  the  sea  in  the  N. 

Current  Arrows.  — The  plain  current  arrows  show  that  Westerly 
currents  prevail,  that  they  are  stronger  and  more  North-westerly 
in  the  southern  than  in  the  northern  part  of  the  square,  where  they 
are  chiefly  slightly  S.  of  W. 

The  dotted  current  arrows  show  how  the  Easterly  current  has 
gained  ground  with  the  decline  in  the  force  of  the  N.E.  Trade,  also 
that  it  is  still  most  common  on  the  eastern  side  of  the  square  where 
the  winds  are  very  light. 

The  distribution  of  wind  and  current  in  the  square  is  very 
similar  to  that  for  January,  only  now  the  S.E.  Trade  is  advancing, 
whilst  the  N.E.  is  receding.  It  will  be  noticed  that  there  is  also 
a  slight  resemblance  in  the  trend  of  their  isobars  and  ieotherms. 

JReniarks. 

JFinJ.— The  remarks  on  wind  show  that  squalls  were  more 
abundant  in  May  than  in  April.  Very  heavy  squalls  were  most 
abundant  between  5°  and  6^  N.,  where  two  whirlwinds  were 
experienced. 

Clouds. — The  amount  of  cloud  generally,  as  well  as  of  rain,  has 
increased  considerably  since  April,  probably  caused  by  the  in-rush 
of  cold  air  from  the  southward. 

Natural  History.— A  dragon-fly  was  seen  between  4°  and  S*'  N. 
Several  land  birds  between  6°  and  7°  N.  A  hawk  between  7"" 
and  8°  N.,  and  a  snipe  between  9*^  and  10°  N. 

Various.— If  o  red  dust  was  reported  in  May. 

Best  route  across  the  Equator.— In  Square  39  the  outward 
bounders  will  find  a  stronger  and  more  steady  N.E.  Trade  on  the 
western  side  of  the  Cape  Verd  Islands.  To  the  eastward  of  those 
islands  there  is  a  large  percentage  of  N.  W.  winds,  which  are  lighter 
than  the  N.E. 
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In  SQFABE  3  the  best  wind  seems  to  be  in  about  26°  W.,  but 
perhaps  it  would  be  well  to  strike  the  parallel  of  4°  N.  in  about 
24°  W.,  as  there  is  a  S.£.  Trade  and  Westerly  current  to  tlie 
southward  of  this  latitude,  and  the  winds  near  Cape  St.  Roque  are 
more  Southerly  than  in  the  previous  months. 

The  homeward  bounder  would  certainly  do  well  to  pass  the 
parallel  of  4^  N.  in  about  26°  W.,  seeing  that  he  will  thus  escape 
the  large  amounts  of  light  North-westerly  and  Northerly  winds 
which  prevail  in  the  north-eastern  part  of  the  square. 

June. 

Isobars  and  Wind  Arrows, — Pressure  has  increased  at  a  mean 
amount  of  '034  in.  over  the  whole  square  since  May  ;  this  is  the 
greatest  increase  during  any  month  in  the  year.  When  we  come 
to  analyze  this  increase,  we  find  that  it  amounts  to  '06  between 
0°  and  2°  N.,  whilst  it  is  only  -01  between  Q""  and  10°  N.;  now 
between  0°  and  2°  N.  temperature  has  decreased  nearly  2°,  whilst 
between  9°  and  10°  N.  it  has  increased  to  the  same  amount. 

The  isobars  are  irregular,  and  for  the  first  time  the  highest 
pressure  shows  in  the  southern  part  of  the  square^  and  it  continues 
there  till  November. 

The  plain  wind  arrows  show  that  the  N.E.  Trade  has  retreated 
2°  on  the  western  and  4°  on  the  eastern  side  of  the  square  since 
May,  also  that  it  has  gi-own  weaker  in  force. 

The  dotted  wind  arrows  show  how  much  the  S.E.  Trade  has 
gained  both  in  amount  and  force,  backed  up,  as  we  find  it  is,  by  an 
in-rush  of  high  pressure  from  the  southward. 

Isotherms  of  Sea  and  Air. — The  isotherms  of  sea  and  air  show 
that  there  has  been  an  increase  of  temperature  in  the  N.  and 
decrease  in  the  S.  since  May,  so  that  now  for  the  first  time,  since 
November,  both  are  colder  in  the  S.  than  the  N.  The  hottest  air 
and  water  are  now  on  the  western  side  of  the  square  in  the  neigh- 
bourhood of  the  lowest  pressure. 

Current  Arrows, — The  plain  current  arrows  show  that  the 
Westerly  current  between  0°  and  4°  N.,  which  is  due  to  the  S.E. 
Trade,  has  become  more  decided  and  stronger,  but  is  still  running 
a  little  to  the  northward  of  W.,  whilst  that  due  to  the  N.E.  Trade 
only  holds  in  a  few  2°  squares  in  the  north-western  comer  of  the 
square  where  the  N.E.  Trade  still  prevails,  it  stiU  runs  a  little  to 
the  southward  of  W.  Between  them  comes  the  Easterlv  (dotted 
arrow)  current,  which  inclines  to  the  north-eastward  into  that 
comer  of  the  square  which  has  little  or  no  wind,  indicating  how 
thoroughly  it  is  a  back -drift  of  water  which  has  been  heaped  up 
by  the  Tradea  It  seems  worthy  of  notice  that  the  sea  temper- 
ature in  the  north-eastern  comer  of  the  Square  has  increased 
3°  since  May,  which  is  no  doubt  caused  by  the  appearance  of  the 
warm  Easterly  current  where  there  had  been  a  South-westerly  one. 

The  Admiralty  Current  Chart  of  the  Atlantic  Ocean  says 
that  in  the  summer  and  autumn  months  this  Easterly  current 
extends  as  &r  as  53°  W.,  and  runs  at  a  rate  of  60  miles  in  24 
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hours  between  53°  and  40°  W.,  getting  weaker  as  it  comes  to 
the  eastward. 

Remarks. 

Fmdl— Between  1°  and  2°  N.  and  20°  to  21°  W.,  there  were 
three  or  four  heavy  squalls  from  N.N.E.,  though  the  chart 
shows  no  surface  wind  from  that  direction ;  this  looks  like  a  down- 
ward rush  from  the  upper  current  which  abounds  from  N.E.  at 
this  season.'^ 

There  was  a  most  terrific  squally  with  thunder^  lightning,  and 
rain,  between  6°  and  6°  N.,  and  21°  and  22°  W.  Between  8°  and 
9°  N.  and  23°  to  24°  W.,  a  ship  lost  her  top-gallant  masts  in  a 
heavy  squaU. 

Clouds. — ^'  Cir.  from  N.E.,  wind  S.E/^  is  now  a  very  common 
entry  ;  whereas  during  the  norttem  winter  "  Cir.  from  S.E.,  wind 
N.E.'*  was  a  frequent  remark. 

Currents. — The  remarks  on  currents  show  that  much  Easterly 
current  was  experienced  between  4°  and  7°  N.  Also  that  the 
Westerly  current  is  frequently  very  strong  near  the  Equator;  from 
0°  to  3°  N.  it  averages  nearly  30'  in  the  24  hours. 

Natural  History. — A  ringdove  was  seen  between  4°  and  5°  N. 

Dragon-flies,  butterflies,  and  a  cloud  of  insects  called  **  Mosquito 
hawks,"  between  6°  and  7°  N.,  and  a  swallow  between  7°  and  8°  N. 
Locusts  and  butterflies  between  9°  and  10°  N. 

These  seems  to  have  been  brought  oiF  the  land  by  the  tornadoes 
which  Uow  from  the  eastward  during  the  commencement  of  the 
rains. 

Best  route  across  the  Equator. — In  square  39,  the  strongest 
winds  are  still  in  the  western  half  of  the  square,  especially  to  the 
southward  of  16°  N. ;  on  the  eastern  side  of  the  square  there  is 
much  li^ht  North-westerly  wind  between  16°  and  18°  N. 

Considering  the  strong  Westerly  current  near  the  Equator,  and 
that  Southerly  winds  extend  so  very  far  north,  we  are  not  inclined 
to  recommend  a  westerly  crossing  to  outward  bounders  in' June, 
especially  when  we  consider  that  the  wind  is  frequently  very  far 
south  near  the  American  land  in  this  month.  Outward  bounders 
should  stand  boldly  to  the  eastward  with  the  Southerly  wind  and 
Easterly  current,  crossing  the  Equator  well  to  the  eastward. 
Homeward  bounders  would  probably,  do  best  by  crossing  the 
parallel  of  6°  N.  in  about  26°  W. 

July. 

Isobars  aiid  Wind  Arrows. — The  isobars  show  a  decided  increase 
of  pressure  since  June,  and  the  barometer  is  at  its  highest  point  for 
the  year.  The  mean  for  the  square  is  30*023.  The  highest, 
30'069,  is  in  its  south-eastern  comer,  whilst  the  lowest,  29*982,  is 
in  the  north-western  comer. 

*  These  squalls  were  experienced  by  the  same  ship  on  the  same  day  (June  9th}. 
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The  increase  of  preBsure  is  irregularly  distributed,  for  whilst  it 
averagee  more  than  *04  in  the  southern  half  of  the  square,  it  does 
not  average  '01  between  7**  and  10°  N.  Where  the  pressure  has 
increased  so  rapidly,  the  temperature  of  sea  and  air  has  decreased 
nearly  2°  Fahr. 

Plain  wind  arrows  have  disappeared  from  the  square,  and 
Southerly  winds  prevail,  though  it  will  be  noticed  that  they  are 
very  we^  in  the  north-western  comer  of  the  square  where  the 
N.E.  wind  was  prevailing  in  June,  and  where  it  always  blew  with 
so  much  more  force  than  in  other  parts  of  the  square. 

Isotherms  of  Sea  and  Air. — ^The  isotherms  of  sea  and  air  have 
taken  a  very  decided  shape.  They  advance  at  the  rate  of  about 
1°  Fahr.  for  each  degree  of  latitude  into  the  south-eastern  comer 
of  the  square,  until  they  come  to  4°  N.,  where  they  suddenly  stop, 
and  those  for  79^  of  air,  and  80^  of  sea,  range  round  an  area  on 
the  western  side  of  the  square. 

Current  Arrows. — The  plain  current  arrows  show  that  there  is 
a  very  strong  Westerly  current  from  0°  to  4°  N. :  between  1°  and 
2°  N.,  63  per  cent,  of  all  currents  are  North-westerly,  at  an 
average  speed  of  4(y  in  the  24  hours  I 

To  the  northward  of  4°  N.  the  dotted  current  arrows  show  that 
there  is  a  prevailing  Easterly  current,  and  we  have  already  re- 
marked that  in  latitude  4^  N.,  which  is  along  the  line  of  contact 
between  Easterly  and  Westerly  currents,  the  change  of  tempera- 
ture in  air  and  sea  ceases. 

To  the  northward  of  4?  N.,  where  the  prevailing  current  changes 
firom  W.  to  E.,  the  prevailing  South  easterly  vnnd  becomes  more 
Southerly,  and  to  the  northward  of  6^  it  is  S. 

Bemarks. 

Wind. — The  southerly  wind  frequently  blows  vnth  a  force  of  7 
in  various  parts  of  the  square. 

Between  7°  and  8^  N.  there  was  a  very  heavy  squall  from  N.N.E. 
force  9. 

Between  8^  and  10^  N.  there  are  three  entries  of  wind  S.W.,  8  ; 
also  hard  puffs  from  S.W.,  with  constant  heavy  rain. 

Between  8°  and  10°  N.,  the  southern  limit  of  the  N.E.  Trades 
was  met  with  five  times,  all  in  the  early  part  of  the  month,  and 
nearly  all  on  the  western  side  of  the  square. 

Weather. — Mist  is  now  most  common  over  the  cold  water  in  the 
southern  part  of  the  square. 

Clouds.  —Upper  clouds  are  still  frequently  from  N.E.  whilst  the 
wind  is  S.E. ;  there  are  also  some  cases  even  in  the  southern  part 
of  the  square  when  the  upper  clouds  were  from  the  South-westward, 
.while  the  wind  was  South-easterly. 

CurrerUs. — ^Between  4°  and  6°  N.  are  the  following  remarks : — 
'*Sea  very  rough  and  turbulent."  "Sea  breaking  like  boiling 
water.**  **  Ship  on  the  edge  of  two  currents,  one  going  E.  the 
other  N.W.'' 
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Natural  History. — The  only  alludon  to  land  birds  or  insects  was 
between  5^  and  6^  N.  "  Land  birds,  like  hawks^  Ay^g  to  the 
north-eastward."  As  land,  birds  are  generally  most  ready  to  settle 
on  ships,  it  is  probable  that  these  were  sea  birds ;  if  so,  tiiere  were 
no  others  seen  during  July. 

Sperm  and  other  whales,  grampuses,  and  black  fish  were  seen. 
Between  8°  and  9°  N.  we  have  "  water  covered  with  porpoises 
and  bottlenoses,  lying  perfeotly  still."  So  perhaps  they  like  the 
easterly  current.  Fish  and  sea  bitds  were  abundant.  Stormy 
petrels  were  abundant  to  the  southward,  but  not  mentioned  to  the 
northward  of  6°  N. 

Best  Route  across  the  Equator. — The  western  half  of  square  39 
has  the  strongest  winds,  whilst  they  are  strongest  in  the  eastern 
half  of  SQUARE  3.  Off  Cape  St.  Roque  there  is  a  good  deal  of 
Southerly  wind  in  Ju^y.  Considering  the  large  amount  of  South- 
easterly wind  and  very  strong  Westerly  current  to  the  southward 
of  4°  N.  in  SQUABE  3,  it  seems  right  that  outward  bounders  should 
be  well  to  the  eastward,  say  in  20°  W.,  or  probably  several 
degrees  further  to  the  eastward,  before  going  to  the  southward 
of  6°  N.  for  in  July  ships  bound  to  the  southward  should  ncit 
cross  the  Equator  to  the  westward  of  25°  W.  on  account  of  the 
Southerly  winds  near  Cape  St.  Koque. 

Good  outward  passages  have  been  made  in  July,  by  passing  to 
the  eastward  of  the  Cape  Yerd  Islands. 

Homeward  bounders  will  do  well  to  pass  the  parallel  of  10**  N. 
in  26«  W. 

August. 

Isobars  and  Wind  Arrows. — The  isobars  show  a  decided  decrease 
in  pressure  since  July. 

The  decrease  of  pressure  has  been  slightly  more,  whilst  the 
decrease  of  temperature  has  been  less,  in  the  northern  than  in  the 
southern  half  of  the  square. 

All  prevailing  winds  are  still  Southerly,  and  they  have  gene- 
rally freshened  since  July,  especially  between  4°  and  8°  N. ;  from 
8°  to  10°  N.,  the  winds  are  more  South-westerly  than  in  July. 
The  gradual  curve  in  the  direction  of  the  prevailing  wind  as  it 
passes  from  S.  to  N.  is  very  marked. 

Isotherms  of  Air  and  Sea, — The  isotherms  of  air  and  sea  are 
very  similar  to  those  of  July,  they  have  all  advanced  about  a  degree 
further  to  the  northward,  causing  a  slight  fall  in  the  mean  tem- 
perature of  the  square ;  no  doubt  the  result  of  the  influx  of  cooler 
air  and  water  from  the  southward,  which  has  not  yet  been  checked 
by  the  sun's  southern  progress. 

The  coldest  air  and  sea  (74°-4)  experienced  in  the  southern  part 
of  the  square,  shows  in  its  south-eastern  comer  in  August 

Current  Arj'ows, — The  currents  of  August  are  very  similar  to 
those  of  July;  there  is  however  a  decided  decrease  in  the  force  of 
the  Westerly  current  near  the  Equator.  We  have  the  same  sudden 
check  in  the  change  of  temperature  as  in  July,  only  it  takes  place 
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aboat  1^  further  N.,  and.  we  find  by  consulting  the  charts  of 
1^  sub-squares  that  the  prevailing  Westerly  current  does  lie  a 
little  further  N.^  in  August  than  in  July. 

Remarks* 

Wind. — Between  5°  and  6°  N.,  about  5  per  cent,  of  the  winds 
were  force  7  from  the  Southward.  Between  6^  and  10°  N.,  about 
2  per  cent,  of  the  winds  were^  force  7  from  the  South-westward. 
Between  9°  and  10°  N.,  three*  South-westerly  winds  had  a  force 
of  8  and  one  had  force  9. 

Weather. — There  was  very  little  thunder  or  lightning.  Mist 
and  dew  were  much  more  abundant  over  the  cold  water  near  the 
Equator  than  elsewhere. 

Clouds. — Clouds  were  still  frequent  from  the  N.E.  whilst  the 
wind  was  S.E.^  though  there  is  also  great  confusion  in  their  motion 
at  times. 

Currents. — ^Ripplings  are  very  general  throughout  the  square. 

Natural  History. — No  mention  is  made  of  seeing  any  land  bird 
or  insect  in  August  Whales  were  seen  twice,  one  small  one 
between  the  Equator  and  1°  N.  was  going  to  the  south-westward. 
Between  1°  and  2°  N.  there  was  a  shoal  of  grampuses  going  to  the 
southward,  where  also  many  black  fish  were  once  seen. 

Between  0°  and  1°  N.,  four  strange*looking  fish  were  seen 
swimming  about  a  ship  for  some  time ;  they  were  reported  as  red, 
with  their  fins  on  their  heads,  and  were  about  2^  feet  long  and 
a  foot  broad.* 

Various. — There  were  27  entries  of  fidling  stars,  of  these  7  were 
in  1857,  and  6  in  1860. 

Best  Route  across  the  Equator. — In  square  39  the  western  half 
has  the  strongest  North-easterly  and  South-easterly  winds,  whilst 
the  eastern  half  has  the  strongest  and  most  abundant  North- 
westerly and  South-westerly  winds.  Square  3  has  very  little 
difference  in  direction  and  force  of  wind  depending  on  longitude. 
Near  Cape  St.  Boque  the  winds  are  still  un&vourable  for  outward 
bounders. 

It  would  seem  well  for  the  outward  bounder  to  come  to  the 
southward  on  the  western  side  of  the  Cnpe  Yerd  Islands,  and  to 
stand  boldly  to  the  south-eastward  with  the  South-westerly  winds 
which  will  be  first  met  with,  bearing  in  mind  that  to  the  south- 
ward of  5°  N.  the  wind  will  draw  South-easterly,  and  the  current 
strong  to  the  Westward,  so  that  it  would  be  well  to  be  to  the 
eastward  of  20®  W.  before  crossing  the  parallel  of  5^  N.  Home- 
ward bounders  would  do  well  to  go  to  the  northward  in  about 
25°  W.,  or  even  further  W.,  as  the  winds  in  the  western  half 
of  squai'e  39  are  stronger  and  more  Easterly  than  those  in  the 
eastern. 

*  This  remark  is  from  the  log  of  the  ship  "  Ingleborough  "  of  LiTerpool,  Captaia 
James  Robert  Bea,  which  wu  kept  by  the  mate,  W.  11.  Tiyerton.  Dated  Friday, 
August  17th,  1855. 
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Septebcbeb. 

Isobars  and  Wind  Arrows, — The  iflobars  show  a  decided  decrease 
of  nearly  '02  in.  in  the  pressure  since  August.     The  decrease  of 

fressure  seems  to  be  very  evenly  distributed  throughout  the  square, 
t  has  been  greatest  between  3^  and  5^  N.  « 

There  is  only  one  plain  Northerly  wind  arrow^  which  is  in  the 
N.W.  comer  of  the  square^  and  it  will  be  seen  that  a  plain  current 
arrow  shows  in  the  same  2^  square. 

The  dotted  Southerly  wind  arrows  are  very  similar  in  direction 
to  those  of  August)  changing  gradually  from  S.E,  in  the  southern 
to  S. W.  in  the  northern  part  of  the  square ;  but  they  have  very 
decidedly  lost  in  force  to  the  northward  of  4°  N.,  especially  on  the 
western  side  of  the  square^  where,  it  will  be  remembered^  the  N.£. 
Trade  comes  in  with  the  greatest  force. 

Isotherms  of  Air  and  Secu — The  isotherms  of  air  and  sea  show 
that  the  temperature  has  increased  nearly  a  degree  since  August. 
It  wiU  be  remembered  that  in  August  temperathre  had  decreased, 
but  now  the  southern  progress  of  the  sun  has  checked  the  influx 
of  cold  brought  in  by  the  Southerly  winds,  aud  the  isotherms  are, 
as*  it  were,  backing  to  the  south-eastward,  each  one  being  about  a 
degree  Airther  to  the  southward  than  it  was'  in  August 

Current  Arrows. — The  currents  of  September  are  very  similar 
to  those  of  August,  the  prevailing  Westerly  current  near  the 
Equator  has  again  lost  somewhat  in  force.  The  easterly  current  is 
not  so  Northerly  as  it  was  in  August.  The  change  in  sea  and  air 
temperature  again  progresses  from  the  S.E.'to  the  N.W.,  stopping 
after  passing  into  the  Easterly  current. 

Itemarks, 

Wind. — Between  the  Equator  and  4^  N.  there  were  several 
South-easterly  winds,  having  a  force  of  7. 

Between  5  and  6°  N.  there  was  the  largest  percentage  of  winds 
force  7,  they  were  chiefly  from  the  South-westward. 

Between  8°  and  9°  N.  there  was  a  N.E.  squall ;  force  6 ;  and  a 
heavy  Easterly  squalL 

Between  9°  and  10°  N.  South-westerly  winds,  force  7,  were 
frequent,  and  sometimes  with  heavy  gusts.  There  were  also 
squalls  from  the  same  quarter,  and  a  heavy  Northerly  squalL 

Between  8°  and  9°  N.  the  N.E.  Trades  were  tmce  experienced^ 
about  the  28th  of  the  month. 

Weather, — Coming  from  the  southward,  lightning  was  first  seen 
between  4P  and  5°  N.,  where  the  Easterly  and  Westerly  currents 
of  water  meet. 

Clouds,  —Upper  clouds  were  most  frequently  seen  coming  from 
the  North-Eastward. 

Natural  History. — Between  4°  and  5°  N.  a  bird  was  seen  with 
a  bill  like  a  snipe  and  feathered  like  a  plover. 

Between  7°  and  8°  N.  a  martin,  a  swallow,  and  a  hawk  were 
seen. 
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Between  9°  and  10^  N.  swaflows  and  two  other  small  land  birds, 
butterflies  and  dragon  flies,  were  seen. 

Here  we  see  that  land  birds  and  insects  show  themselves  again 
in  the  northern  part  of  the  square,  where  the  North-easterly  wind 
shows  itself  towards  the  end  of  the  month.  They  are  probably 
brought  off  tfie  land  by  the  tornadoes. 

No  whales,  grampuses,  or  black  fish  were  seen ;  porpoises  were 
frequent,  between  8°  and  9°  N. 

Various.— ^^4i  A.M.,  between  8^  and  9°  N.,  passed  through  a 
strip  of  water,  as  white  as  snow,  stretching  E.  and  W.  as  far  as 
could  be  seen,  and  about  20  yards  broad ;  the  rest  of  the  sea  very 
dark,  and  not  at  all  luminous." 

Best  Route  across  the  Equator, — In  square  39  the  strongest 
winds  are  on  the  western  side  of  the  square,  so  that  it  seems  best 
for  the  outward  bounder  to  come  to  the  southward  on  the  western 
side  of  the  Cape  Yerds,  and  to  stand  boldly  to  the  south-eastward 
when  he  gets  the  Southerly  winds  and  Easterly  current,  tacking  to 
the  south-westward  as  the  wind  draws  South-easterly,  always 
remembering  that  there  is  a  strong  Westerly  current  to  the  south- 
ward of  4°  N.  The  wind  is  still  very  Southerly  near  the  land  in 
the  neighbourhood  of  Cape  St.  Boque,  so  that  ships  should  not  aim 
to  cross  the  line  far  to  the  westward. 

Homeward  bounders  would  do  well  to  go  to  the  northward  in 
about  25°  W.,  or,  at  any  rate,  to  be  aa  far  W.  as  25°  W.  when  in 
10**  N. 

OCTOBEB. 

Isobars  and  Wmd  Arrows, — The  isobars  of  October  show  that 
there  has  been  a  general  decrease  of  about  '04  in.  in  the  pressure 
since  September.  This  is  the  greatest  decrease  for  any  month  in 
the  year.  On  analyzing  it,  we  find  that  it  amounts  to  nearly  '06 
between  (f  and  3°  N.,  whilst  it  is  not  quite  -03  between  7  and 
10°  N.,  indicating  how  the  southern  progress  of  the  N.E.  Trade 
has  checked  the  decrease  in  the  north. 

The  pliun  wind  arrows  show  that  the  N.E.  Trade  appears  in 
the  northern  part  of  the  square,  though  it  is  very  light  and 
easterly. 

The  dotted  wind  arrows  show  that  the  Southerly  wind  has 
retreated  2°  to  the  southward,  and  decreased  in  force. 

Isotherms  of  Air  and,  iSea.— The  isotherms  of  air  and  sea  show 
that  both  have  increased  in  temperature,  nearly  1°  Fahr.,  since 
September.  In  both  cases  the  increase  has  been  greatest  in  the 
southern  part  of  the  square,  where  the  air  and  water  are  coming 
in  after  having  been  under  the  influence  of  a  vertical  sun.  The 
north-eastern  corner  of  the  square  is  an  exception ;  it  seems  to  be 
specially  heated  by  the  influx  of  Easterly  wind  from  Africa. 

Current  Arrows. — The  plain  current  arrows  show  that  Westerly 
currents  still  prevail  in  the  southern  part  of  the  square,  and  extend 


44  Eeport  of  the  Meteorological  CommiUee 

a  little  further  N.  than  they  did  in  September^  bat  their  speed  is 
not  80  great 

The  dotted  arrowB  indicate  that  Easterly  currents  still  prevail 
in  the  northern  part  of  the  square,  but  their  speed  is  not  so  great ; 
hence  we  find  that  both  winds  and  currents  have  become  weaker 
since  September. 

Metnarks, 

Wind. — Between  the  Equator  and  6°  N.  there  were  several 
entries  of  wind  from  S.E. ;   force  7. 

Between  6°  and  10^  N.  there  were  several  severe  squalls,  but 
scarcely  any  steady  winds  of  a  force  of  7.  There  were  many 
severe  North-easterly  squalls,  some  extending  as  far  S.  as  4^  N. 

Between  1^  and  2^  N.  there  was  a  tremendous  squall,  lasting 
half  an  hour,  with  extremely  heavy  rain  for  3  hours. 

The  N.E.  Trade  is  remarked  on  as  being  ODce  met  with  between 
6^  and  7^  N. ;  five  times  between  8^  and  9^  N. ;  and  three  times 
between  9°  and  10°  N. 

Between  9^  and  10°  N.,  on  the  19th,  1864,  a  very  heavy  gale, 
force  10,  was  experienced.  The  Captain  says,  •*  I  never  felt  such 
"  a  determined  forQe  of  wind,  lasting  so  long,  about  this  latitude. 
"  It  blew  hardest  from  S.  and  S.W.,  ksting  3J  hours.'*  This 
gale  may  have  been  related  to  a  West  India  hurricane. 

Weather. — Lightning  was  again  first  seen  at  the  meeting  of  the 
two  currents  of  water.  From  3°  to  8°  N.  it  was  most  frequently 
seen  to  the  northward,  and  from  8°  to  10°  N.  to  the  southward. 

Clouds. — Upper  clouds  were  most  frequently  seen  moving  from 
the  South-eastward,  though  there  was  still  a  large  percentage  from 
the  North-eastward. 

Natural  Bistory. — Swallows  accompanied  ships  as  far  S.  as 
between  3°  and  4°  N.  They  as  well  as  other  land  birds  and 
insects  abounded  between  6°  and  10°  N.  The  following  entry 
gives  an  idea  of  their  number : — "  Between  9°  and  10°  N.  an  owl, 
^^  sav  thirty  martins,  a  few  butterflies,  and  dragon  flies  about; 
'^  wind  E.N.E." 

In  the  N.E.  corner  of  the  square  is  the  following  entry: — 
'^  Strong  smell  of  land,"  although  it  is  250  miles  off.  In  the  same 
part,  the  temperature  of  the  air  has  gone  up  2°*7  since  September, 
and  it  is  remarkably  dry,  so  that,  at  this  great  distance,  we  find 
several  evidences  of  the  tornadoes  which  blow  from  the  land  in 
this  month. 

Whales  were  seen  between  2°  and  3°  N.,  and  several  between 
6°  and  8^  N. ;   all  the  latter  moving  to  the  northward. 

The  sea  abounded  with  jelly  fish  &c.  from  the  Equator  to  6°  N. 
Stormy  petrels  were  very  abundant  between  5°  and  7°  N. 

Various, — Falling  stars  were  noted  23  times.  They  were  very 
abundant  in  1859  and  1866. 

An  earthquake  was  experienced,  near  St.  Paul's  Rocks,  at 
11-30  p.m.,  19th,  1859.  It  lasted  about  3  seconds.  The  ship  felt 
as  if  grating  over  rocks ;    the  helmsman  felt  the  wheel  shake  in 
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his  band.  The  captain  was  on  deck  at  the  time  and  can  vouch 
for  the  truth  of  the  statement.  We  have  already  remarked  on 
one  in  the  same  place  in  January  of  the  same  year. 

Best  Route  across  the  Equator, — Square  39  has  decidedly 
stronger  winds  in  the  western  than  in  the  eastern  half. 

Square  3  has  lighter  winds  on  the  eastern  than  on  the  western 
side^  and  the  currents  are  not  so  strong  as  in  September. 

Square  303  has  a  prevailing  S.E.  by  E.  wind^  with  sometimes 
a  spirt  of  north-easterlv  wind  near  the  land. 

Ilence  it  seems  well  for  the  outward  bounder  to  pass  to  the 
westward  of  the  Cape  Yerd  Islands^  and  to  stand  boldly  to  the 
south-eastward,  with  the  Southerly  wind  and  Easterly  current^ 
until  the  wind  will  allow  of  a  fair  amount  of  southing  on  the  port 
tack^  when  she  may  stand  boldly  to  the  south-westward^  and^  if 
necessary^  cross  the  Equator  as  far  west  as  28^  W. 

Homeward  bounders  should  go  to  the  northward  on  the  western 
side  of  the  square. 

November. 

Isobars  and  Wind  Arrows. — The  isobars  of  November  show  that 
there  has  been  an  average  decrease  of  about  '02  in.  in  the  pressure 
since  October,  but  we  find  that  it  is  chiefly  in  the  southern  part  of 
the  square;  for  instance,  between  9°  and  10°  N.  it  has  not 
changed,  whilst  between  QP  and  1°  N.  it  has  decreased  nearly  -04. 
Here,  as  in  October,  we  have  the  effect  of  the  N.E.  Trade  press-ing 
to  the  southward  in  the  northern  part  of  the  square.  For  the 
first  time  since  May  the  highest  pressure  is  in  the  northern  part 
of  the  square.  The  isobars  are  also  crowded  in  the  north-western 
comer  of  the  square. 

The  plain  wind  arrows  show  that  the  N.E.  Trade  has  become 
more  frequent  in  the  northern  part  of  the  square,  where  it  has  also 
gained  in  strength.  It  is  stiU  very  Easterly,  which  contrasts 
remarkablv  with  its  direction  from  February  to  May,  when  it  is 
very  Northerly,  especially  on  the  eastern  side  of  the  square. 

The  dotted  wind  arrows  show  that  the  S.E.  Trade  has  retreated 
and  lost  in  force,  especially  between  3°  and  5°  N.,  as  shown  by  the 
chart  of  1°  sub-squares. 

Isotherms  of  Air  and  Sea. — The  isotherms  of  air  and  sea  still 
run  in  similar  directions^  and  the  sea  keeps  nearly  1°  warmer  than 
the  air.  Both  continue  to  show  the  highest  temperature  in  the 
north-eastern  comer  of  the  square.  This  is  a  singular  case  of  the 
wind  blowing  from  greater  heat  towards  greater  cold  ;  it  is  accom- 
panied by  a  great  difference  between  dry  and  damp  bulbs,  as  also 
by  the  appearance  of  insects.  The  heat  in  the  N.E.  comer  of 
SQUARE  3  is  increased  by  the  Easterly  current  still  prevailing 
there.  In  December  it  is  driven  further  south  by  the  influx  of  a 
Westerly  current. 

Current  Arrows. — -The  plain  current  arrows  indicate  that  a 
Westerly  current  is  again  showing  in  the  northem  part  of  the 
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square,  whilst  it  still  prevails  up  to  4^  N.,  though  not  quite  so 
strong  as  in  October. 

The  dotted  current  arrows  show  that  Easterly  currents  still 
prevail  from  4°  to  10°  N.,  but  that  they  are  not  so  strong  as  in 
October.  It  will  be  noticed  that  in  the  north-eastern  part  of  the 
square  the  prevailing  current  is  more  to  the  southward  of  E.  than 
it  had  been  in  previous  months,  as  if  it  began  to  feel  the  influence 
of  the  freshening  Northerly  wind. 

Memarks, 

Wind. — ^Between  the  Equator  and  6°  N.  there  are  still  several 
entries  of  South-easterly  wind  having  a  force  of  7  :  whilst  from. 
7°  to  10°  N.  those  from  N.E.  are  most  frequent  Of  the  seven- 
teen entries,  five  were  South-easterly  and  twelve  North-easterly. 
Between  9°  and  10°  N.  very  heavy  squalls  were  experienced. 

Between  8°  and  9°  N.  we  find  **  Wind  variable,  sometimes  very 
hot,  at  others  very  cold."  This  is  interesting  in  connexion  with 
the  high  temperature  in  the  north-eastern  comer  of  the  square. 

Weather, — ^Lightning  has  greatly  increased  since  October ;  it  is 
most  frequently  seen  in  the  northern  part  of  the  square ;  from  5° 
to  8°  N.  it  is  chiefly  seen  on  some  northerly  bearing,  but  from  8° 
to  10°  N.  on  some  southerly  bearing.  It  was  most  abundant 
between  6°  and  8°  N.,  with  stifling  weather. 

Clouds. — Upper  clouds  from  the  north-eastward  have  greatly 
decreased  since  October,  whilst  those  from  the  south-westward 
have  increased.  Those  from  the  south-eastward  still  greatly 
preponderate. 

Natural  History. — An  owl,  a  teal,  and  some  swallows  were  seen 
between  3°  and  4°  N. ;  between  4°  and  6°  N.  there  were  several 
land  birds.  Some  captains  remark  that  they  had  followed  their 
ships  from  the  northward.  Between  6°  and  8°  N.  butterflies  and 
a  moth  were  seen,  as  well  as  land  birds. 

Whales,  blackfish,  and  porpoises,  as  well  as  fish,  birds,  and 
medusae,  abounded  between  4°  and  6°  N.,  which  looks  as  if  the 
verge  of  the  two  currents  were  favourable  to  animal  life. 

Various, — ^Falling  stars. — ^There  were  thirty-six  entries  of  falling 
stars,  the  most  abundant  seem  to  have  been  between  the  9th  and 
10th,  1855,  and  after  midnight  of  the  14th,  1869. 

Best  Route  across  the  Equator, — Square  39  has  decidedly  stronger 
winds  on  its  western  than  on  its  eastern  side,  especially  between 
14°  and  16°  N.,  for  in  the  eastern  half  of  that  zone  we  find  17  per 
cent,  of  calms,  against  none  in  the  western  half 
Square  3  has  the  lightest  winds  in  its  eastern  half 
Square  303  has  a  good  deal  of  North-easterly  wind  near  the 
South  American  coast  in  November,  so  that  it  seems  safe  to  stand 
boldly  to  the  southward,  after  passing  to  the  westward  of  the  Cape 
Verds,  and  on  getting  the  Southerly  wind,  to  take  the  tack  which 
gives  the  most  southing ;  homeward  bounders  should  be  to  the 
westward  of  25°  W.  when  passing  10°  N, 
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DSCEHBES. 

Jkohars  and  Wind  Arrows. — The  isobars  of  December  resemble 
those  of  November.  There  is  scarcely  any  change  in  the  mean 
pressare  of  the  whole  square  since  November,  for  there  has  been 
an  mcrease  in  its  northern  and  decrease  in  its  southern  half.  The 
greatest  increase  is  in  the  north-western  comer  of  the  square,  and 
the  greatest  decrease  in  the  south-eastern,  so  that  now  the  highest 
pressure  is  very  decidedly  in  the  northern  part  of  the  square.  The 
isobars  are  closest  in  the  north-western  comer  of  the  square  where 
the  N.E.  wind  is  strongest. 

The  plain  wind  arrows  show  that  the  N.E.  Trade  has  worked 
its  way  down  to  6°  N.,  and  increased  in  force,  eepeciaUy  in  the 
north-western  comer  of  the  square. 

The  dotted  wind  arrows  show  that  the  prevailing  wind  is  nearly 
E.  between  4^  and  6^  N.,  in  which  zone  the  two  Trades  seem  to 
meet  and  combine  to  form  a  stronger  wind  than  that  which  pre- 
vailed in  November. 

Isotherms  of  Air  and  Sea. — Here  we  find  a  lower  temperature 
coming  into  the  north-western  part  of  the  square  where  tne  N.E. 
Trade  is  so  fresh  ;  in  the  case  of  the  air  the  lowest  temperature  of 
the  square  is  there.  The  south-westerly  trend  of  the  isotherms  in 
the  northern  part  of  the  square,  and  the  north-westerly  trend  of 
those  in  the  southern,  indicate  that  they  are  the  result  of  the  two 
Trades,  whilst  the  hottest  air  and  water  now  show  on  the  eastern 
side,  instead  of  in  the  north-eastern  comer,  of  the  square. 

Current  Arrows. — The  plain  current  arrows  indicate  that  where 
the  N.E.  Trade  has  increased,  a  Westerly  current  has  set  in,  which 
inclines  to  the  Southward. 

The  Equatorial  Westerly  current,  which  is  a  constant  residt  of 
the  S.E.  Trade,  has  increased  in  force  and  inclines  to  the  north- 
ward, especially  on  the  western  side  of  the  square. 

The  dotted  current  arrows  show  that  the  Easterly  current  has 
decreased  very  much  in  amount  since  November,  but  that  it  still 
exists  on  the  eastern  side  of  the  square  where  the  sea  is  hottest ; 
it  inclines  to  the  southward. 

Semarks, 

Wind. — We  have  twelve  entries  of  steady  winds  amounting  to 
force  7.  Of  these  four  were  South-easterly,  two  Easterly,  and  six 
North-easterly. 

Squalls  were  not  so  abundant  in  December  as  in  November ; 
they  were  most  frequent  from  the  South-eastward  and  Eastward. 

Weather. — ^Lightning  was  most  frequently  seen  to  the  north- 
ward, between  1°  and  6°  N.,  whilst  from  7°  to  9°  N.  it  was  much 
the  most  frequently  seen  to  the  southward. 

Clouds. — ^There  is  a  great  increase  in  the  percentage  of  upper 
clouds  from  the  nord^-eastward,  whilst  that  of  others  has 
decreased.  This  is  not  in  accordance  with  the  experience  of 
November  or  January. 
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Natural  History. — A  miall  brown  owl  was  canglit  between 
3^and4^N. 

Four  butterflies  and  a  land  bird  were  aCen  between  5^  and  T^  N. 

Whales  were  eeen  between  3^  and  4°  N.  Grampuses  between 
4?  and  8^  X. 

Blackfbh  between  I''  and  9"^  N.  Porpoises  between  4"^  and 
8^N. 

Various. — FaUing  stars  were  reported  sixteen  times.  The  most 
numerous  were  on  the  2nd,  1839 ;  the  12th,  1855,  yery  abondant; 
the  11th  and  I2th,  1857. 

Brown  dust  was  seen  on  the  sails  between  1°  and  9^  N. 

Best  Route  across  the  Equator. — ^In  square  39  there  are  deo* 
dedlj  stronger  winds  on  the  western  than  on  the  eastern  side  of 
the  square.  There  are  15  per  c^it.  of  calms  between  14^  and 
1 6^  N.  on  the  eastern  side,  whilst,  in  the  same  zone,  there  are  none 
on  the  western*  On  the  western  side  there  is  a  large  percentage 
of  Sonth-easterlj  or  Easterly  winds,  especially  in  the  northern  part 
of  the  square,  where  it  amounts  to  40  per  cent  1  Tins  fact  is  sup- 
ported by  the  remarks  in  December,  which  say  that  the  N.E.  Trade 
lias  been  more  like  the  S.E. 

In  SQUARE  3  the  winds  on  the  western  side  are  also  yery 
decidedly  the  strongest,  whilst  in  square  303  nearly  all  winds  are 
to  the  eastward  of  S.E.,  so  that  ships  need  not  fear  crossing  the 
Equator  well  to  the  westward 

The  foregoing  is  merely  a  summary  of  the  work  in  hand,  for, 
besides  a  series  of  monthly  charts  showing  the  data  for  the  district 
in  2°  squares,  tables  will  be  given  of  the  mo;st  important  data  in 
strips  of  10®  of  longitude  by  1°  of  latitude,  and  vice  versd.  Also 
the  direction  of  all  winds  of  which  the  force  exceeded  6,  and  the 
localities  where  they  were  felt,  as  well  as  the  direction  and  force  of 
squalls,  the  limits  of  the  Trade  Winds,  &c. 

The  diiferent  quarters  from  which  the  clouds  and  wind  came 
are  shown  in  a  table,  and  also  the  direction  in  which  lightning 
was  seen. 

Important  remarks  are  accompanied  by  a  note  of  the  precise 
locality  in  which  they  were  entered,  and  they  sometimes  show 
that  phenomena  are  confined  to  special  localities.  Thus,  in 
January,  all  the  gales  and  strong  winds,  of  force  exceeding  6, 
and  most  of  the  squalls,  occurred  on  the  western  side  of  the 
Square. 
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APPENDIX. 


APPENDIX  I. 
Metbosological  Offigb  :  Account  of  Beoeipts  and  Patmbnts 
for  the  year  ended  the  Slat  March  1873. 
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Balance  from  year  1871-72-  £1,496 

Parliamentaiy  Vote 

W.F.Cooper    -    £0  13 

C.  Heldrom 

Lt.-Col.  Hamilton 

Messrs.     Power, 
Bros.- 

Dr.  C.  Jelinek    - 

Mrs.  Torrens     - 

The    Bishop    of 
Rnperf  s  land  - 

S.  W.  Hodding  - 

£.  E.  Morris     - 

G.  Dombnsch    - 

H.  Lee  &  Sons  - 

Rev.  W.  P.  Mac- 
kay,D.D.       - 

Boyal  Geogr^hi- 
cal  Society     -    __  __ 

Dr.  G.  T.  Kingston  72  13 

Dr.C.SmaUwood      6    1 

P.Gaster 

Dr.  Gilbert  Smith 

W.  Galloway     - 

TheEarlofRosRe 

Sale  of  old  In- 
struments, &c. 

Sale  of  old  books 

Snbscriptions  to 
D.W.  ChmttA  -  335 


7    6    2 


10  10 


2  0 
0  18 
2  19 
7  10 

2  2 
2  12 


0    9 


Interest  on  dqposit  account 


511  16    5 
120    6  10 


£12,128    6    9 


Paticbiits. 
Office  : 

Salary  of  Director        -£800    0    0 
„  Two  Clerks  -    297  18    2 

Office-keeper  and  Mes- 
senger -  -    157  19    0 


-£1,255  12    2 


Rent  of  Office-  -    588  17    0 

Fuel  and  Gas   -  -      34  17    3 

Furniture  and  Fittings  -      67  11     1 


Postage            -  -  70    2  1 

Printing,  &c.    -  -  57  12  1 

Attendance,  and  other 

Contingencies  -  111  16  7 


Lakd  Metsoroloot 
Expenses   at  Observa 


tones 
Computations 


-2,632    1     8 
-    831     7  10 


Telegraphy      -  -1,769    2    4 

InBpections,     issue  of 

D.W.  Charts,  &c.  - 
Computations  - 


458  16     7 
584  17  11 


641     5    4 


239  10    9 


8,463     9    6 


2,762  16  10 


Ocean  Mb^tsoboloot  : 
Marine  Superintendent    400    0    0 
Supply  and  Return  of 
Instruments : 
Adniiraljhr  -  -    277    8    8 

Mercantile  Marine  -    480  15    8 
Computations  and  Care 
of  Instruments  -    964    0  10 


Cash  in  hand  -  -      95    8    8 

Advance  to  Valencia 
Observatory  -      60    0    0 

Bank  of  England 
account         -  -    143  13  11 

Lctnclon  and  Westmin- 
ster Bank     -  -1,354    9  10 


2,121  19     9 
10,484  14    4 


1,643  12     5 
£12,128     6     0 


Examined  and  compal-ed  with  the  vouchers  and  found  correct. 
(Signed)        W.  J.  Smtthe,  Maj.  Gen.  1  ^   ^., 

P.  Galton,  >  Auditors. 

27th  May  1873.  '  ^ 
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APPENDIX  n. 
List  of  Captains  (and  Officers)  who  have  received  from  the  Committee 
a  Cop7  of  the  Admiralty  Pilot  Charts,  to  31st  March  1873  (jfee 
Report,  p.  7).  The  figmres  opposite  to  each  show  the  nmnber  of 
Special  Letters  of  Thanks  written  to  each  Observer  in  acknow- 
ledgment of  <'  Excellent "  Registers  subsequently  retomed  to  the 
Office. 


O&ptein'i  Name. 


Almond,  Thomas  Michael,  F.B.A.8.1      — 

Angel,  John  Fry  •  -  I      — 

Baimer,  Frederick  William 

Barwood,  William  Bidiford 

Blake,  Edwin  John 

Bonchette,  Francis  Baines 

Brooks,  Samnel  .  -  - 

Brown,  Robert     ... 

Brace,  John         ... 
•Bythesea,  John  (V.  C),  RJJ.  . 

Campbell,  Archibald 

Capper,  Edward  Hall 

Carrathers,  Forrest  Priest 

Davidson  Charles 

Donkin,  Thomas,  R.N.R.. 

Ellery,  William    - 

Femie,  Alexander  Dorwood 

Finlay,  James      ... 

Fry,  Alfred 

Gaye,  Gerrard     ... 

Grange,  James     ... 

Gray,I)aTid         -  -  - 

Gray,  John  -  .  . 

Gray,  John  McDonald     - 
fGreenwood,  William 

Grigs,  George,  B.N.B.     - 

Harris,  Dayid      ... 

HasseU,  Thomas  Edward 

Hayes,  James      -  .  . 

Hayward,  George  Olive  - 

Heggum,  Edward  Carl  V. 

Henderson,  Henry 
:|:Hodding,  Samnel  White  - 

Holdich,  John  Peach 
•Hopkins,  John  O.,  R.N.  - 

Hunter,  David     ... 

Jones,  Arthnr  Anmdel    - 

Jones,  George  Henry 
fKennedy,  Charles  William 

Kennedy,  James  Branch,  RJ!7.R.  . 

Kerr,  Thomas  Coulter,  R.N.R.     - 

Lecky,  Squire  Thornton  Stratford, 
R.N.R.,  F.R.G.S. 

Leportier,  Theodore 

Lewis,  John  Thomas,  R.N.R. 

Lindsay,  Henry  Kay 

Lunham,  Robert  Dowe    - 
*MacDonaldf  John 

McKechnie,  Duncan  Ferguson    - 


"  Decapolis." 

"Twilight." 

*<  Lady  of  the  Lake." 

"Fugitive." 

"  Gilbert  Thompson." 

S.S.  "Enropean." 

S.S.  «  City  of  Brooklyn." 

S.8.  "Moravian." 

"City  of  Adelaide." 

H.M.S.  "Phoebe." 

S.S.  "Britannia"  and  S.S. ''  EuroM." 

"Palm  Tree." 

"  Minero." 

"Perseverance." 

"  Inverness." 

"  Bowfell." 

"  Sir  John  Lawrence." 

"  Duncaim." 

"Foam." 

"Eliza  Shaw." 

S.S.  "  Acantha." 

S.S.  "Eclipse." 

S.S.  "Mazmtfaien." 

"  Speranza." 

S.S. "  Scotia  " .  and  "  Assaye." 

S.S.  "Helvetia." 

S.8."Medway." 

"  Mervyn." 

S.S."Ptolemy"  andS.S."  Camoena." 

S.S.  "Durley." 

"  Czar." 

*'Hope." 

"  Indus." 

"  Acra." 

H.M.S. "  Liverpool." 

S.S.  **  Alpha  "  and  S.S.  "  Delta." 

"  Victoria  Nyanza." 

S.S.  "Nile." 

S.S.  "  Scotia." 

S.S."  Blue  Cross." 

"  Durham." 

S.S.  "  Uruguay  "  and  S.S.  «  Halley." 

"Kate." 

S.S.  «  Scotia." 

"Valparaiso." 

S.S.  "  Berar  "  and  S.S.  **  Durlev." 

S.S.  **  Europa." 

"Cottica." 


*  Pilot  charts  not  prvsented. 


t  Second  Offloer. 


t  Chief  Officer. 


Names  of  OffloerBb  deceased,  <f»  ifoU«f. 
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Letters 

Captain's  Name. 

of 
Thanks. 

Ship. 

Mackellar,  D.  E.  - 

_ 

Observations  at  Rapa  Island. 

Maddison,  John,  K.N.R.  - 

— 

"Anglesey." 

Martyn,  John  Artis 

— 

S.S.  "Kangaroo." 

7 

S.S.  »  Siberia  "  and  S.S.  "  Samaria." 

*Mayne,  Richaid  C,  R.N.,  C.B.    - 

1 

H.M.S.  "Nassau." 

tMenzies,  Charles  James  - 

1 

S.S.  «  Austrian"  and  S.S.  «  Sarma- 

tian." 
"W.E.  Gladstone." 

, 

Morton,  John  D'Arcy 

— 

"  Henry  Bath.** 

Mossop,  dement 

2 

«  Candahar." 

Mnrphy,  Michael 

— 

S.S.  "Tarifa." 

fPaterson,  James  Forrest  - 

2 

S.S."  Moravian." 

Pearson,  Charles  William 

1 

"S.S.«Strathclyde." 

•Perry,  John  L.,  R.N.       - 

I 

H.M.S."Orontes.» 

t*Petch,JohnA.R.,ItN.   - 

2 

H.M.S.**  Phoebe." 

Petrie,  Peter  Conrad 

1 

S.S."  Patagonia." 

Potts,  Thomas  Crosbie    - 

2 

"Tenasserim." 

Price,  James  John 

1 

"  Sorata." 

Rawle,  Charles,  R.N.R.    - 

1 

"Star  of  the  North." 

Raymond,  Charles  Tenzer 

3 

"British    India"    and    "British 
Consul." 

Reid,  Carson  William      - 

1 

"  Lord  Strathnaim." 

Renaut,  Charles  Henry    - 

1 

«  Celaeno." 

tScott,  Fergus       -           -           - 

— 

S.S.  *'  Hotspur." 

t  Scott,  George  Alexander  Brown  - 

— 

S.S.«Ne8torian." 

•Sharp,  William  H.,  Staff  Com.,  R.N. 

.— 

H.M^. "  Liverpool." 

•Shortland,  P.  F-,  R.N.      - 

— 

H.M.S."  Hydra." 

Simpson,  Alexander 

2 

"Traveller." 

Smith,  David,  RRji.S.  - 

.^ 

"WUtshire." 

Smith,  William  Henry,  R.N.R.    - 

3 

S.S."Hibemmn"  and  S.S.  "Peru- 

•vian  " 

Stanhope,  John    -            -            - 

■ 

Yian. 
"Decision." 

Steele,  John         -            .           - 

1 

S.S.  "Eri  King." 

Stephen,  John  George 

1 

S.S.  "  Moravian  "  and    S.S.  "  St. 
Patrick." 

Stuart,  George  Rennie     - 

— 

"  OtaiTO." 

Stuart,  William  Henry     - 

3 

"Richmond." 

Symington,  William 

3 

"  Northfleet "  and  "  Flying  Venus." 

•Tandy,  Dashwood  a,  RJff. 

1 

H.M.S. "  Nassau." 

Tilmouth,  Robert  J.  C.    - 

— 

"Peeress." 

Townsend,  William  Henry 

— 

"  Valentine  and  Helene." 

Trench,  Chas.  B.  Le  Poer 

— 

"Newcastle." 

Tucker,  John  Worth 

— 

"JohnTemperley." 

♦JVine,  William  W.,  R.N.  - 

1 

H.M.S."Orontes." 

Vowell,  Michael  - 

.^ 

"Kehfo." 

Walker,  John  Burnett     - 



S.S."Erik." 

Watkins,  Thomas 



"Emulation." 

Watson,  William 

5 

S,S.  "  Palmyra"  and  S.S. "  Parthia." 

Wherhmd,  Frederick,  R.N.R.       - 

3 

"  Galatea."^ 

Wight,  Henry  Potts 

Wi  cox,  Henry  George,  R,N.R.   - 

a 

"  Gosforth." 

__ 

"  St.  Lawrence." 

Williams,  James  Agnew  - 

— 

SfS."  Wisconsin." 

Wylie,  James      •           -           - 

1 

S.S.  "Austrian"  and  S.S.  "Sanna- 
tian." 

In  addition  the  Committee  have  presented  barometers  to  two  gentlemen  who  have  formerly 
kept  reKisters  for  the  office,  but  have  now  retired  from  the  aea.  viz.,  to  Capt.  A.  D.  Wood  in  1807 
and  to  Capt.  Isaac  Gales  iu  1870.  A  set  of  instruments  was  also  presented  to  Capi.  Alfred  Fry 
iiil8(». 

*  Pilot  Charts  not  presented.  t  Chief  Officer. 

t  Navigating  Lieutenant. . 

Names  of  Officers,  deceased,  in  Uatiee. 
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APPENDED  No.  IV. 

Contents  of  the  Principal  Publications  issued. 

1.  By  authority  of  the  Board  of  Trade. 

2.  By  „  Meteorological  Committee. 

1. 

FmsT  Number,  1857.    4.to.    182  pp.    16  Plates. 

Meteorological  Observations  at  Bermuda,  1853-4  ;  Halifax,  1854-5 ; 
Ascension,  1854-5  ;  Valparaiso,  1853-5;  Ceylon  (three  stations),  1854. 
Abstract  of  deep-sea  temperatures  obtained  on  board  H.M.S.  '^  Saracen '' 
between  Madeira  and  Cape  of  Good  Hope,  25th  February  to  17th  April 
1 858.  Meteorology  of  New  Zealand,*  the  Cape  of  Good  Hope,*  Mauritius* 
(with  diagrams),  Isthmus  of  Darien,  and  Cartagena.  Memoranda  on 
the  use  and  adjustment  of  instruments  at  sea.  Specimens  of  Wind 
Chai*ts  and  Trade  Wind  Chart  for  North  and  South  Atlantic  Oceans. 
Black  Sea  Wind  Chart.  Diagrams  of  Balaklava  storm,  14th  November 
1854. 

N.B.^A  second  abridged  edition  was  published  in  1863. 

Second  Number,  1858.    4-to.    40  pp. 

Tables  showing  the  shortest  and  average  lengths  of  passages  (in  days) 
by  saQing  vessels,  steamers,  or  auxiliaiy  steamers,  using  sails.  Table  of 
distances  on  arcs  of  gi^eat  circles.  An  abstract  of  general  sailing 
directions,  by  Admiral  FitzRoy,  with  remarks  on  the  use  of  instruments. 
Account  of  Prof.  Airy's  Method  of  sweeping  an  arc  of  a  great  circle 
on  a  Mercator's  chai't.  A  comparison  of  sailing  (only),  and  sailing 
with  auxiliary  steaming,  in  long  voyages,  by  Lieut.  M.  F.  Maury,  LL.D., 

&C. 

A  second  edition  was  published  in  1862. 

Third  Number,  1858.    4-to.    100  pp.    1  Plate. 

Translation  of  Professor  Dove's  "Law  of  Storms,"  with  notes  by 
Admiral  FitzRoy. 

The  Appendix  contains,  inter  alia  : — ^A  card  to  accompany  weather 
glasses.  Extracts  from  the  "  Barometer  and  Weather  Guide."  Remarks 
by  Professor  Espy  and  Admiral  FitzRoy.  Remarks  on  Aqueous 
Vapour.  Suggestions  to  promote  correspondence  between  observers. 
Table  of  the  velocity  and  pressure  of  the  wind. 

A  second  edition  was  published  in  1861,  with  notes  by  Sir  F.  W.  E. 
Nicolson,  Bart.,  K.C.B. 

Fourth  Number,  1860.    4-to.    61  pp.    2  Plates. 

This  number  contains : — ^An  **  Abstract  of  Register  of  the  Arctic 
Discovery  Yacht,  *  Fox.'  "  Capt.  Sir  F.  L.  M'Clintock,  R.N.,  kept  by 
D.  Walker,  Esq.,  M.D. ;  with  map  of  the  Arctic  Regions. 

The  Appendix  contains  : — ^A  "  Description  of  the  Marine  Barometer, 
"adopted  by  H.M.  Government,  in  1854;" and  the  Kew  method  of 
**  Testing  Barometers,  Hydrometers,  and  Thermometers." 

Fifth  Number,  1861.    4-to.    99  pp.    3  Plates. 

Observations  at  Natal,  1858-9,  by  Dr.  R.  J.  Mann.  Observations 
at  Orotava  (Teneriffe),  1856-7.  Observations  at  Papiete  (Tahiti), 
1855-60.     Temperature  at  Decima  (Japan),  1845-55..     A  comparison 

*  Omitted  in  second  edition. 
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between  the  mean  temperature  of  each  month  at  Fonchal  (Madeira), 
Decima,  and  Oglestho^  (Georgia).  The  Climate  of  Orkney,  by  the 
Rev.  C.  Clouston,  LL.D. 

Sixth  NuMBEE,  1861.    8.vo.    39  pp.    2  Plates. 

Translation  of  a  paper  by  Professor  Dove, "  On  the  Periodic  VariationB 
of  the  Pressure  of  the  Atmosphere,"  read  before  the  Royal  Academy  of 
Sciences,  Berlin,  on  Nov.  12,  1860.  The  measures  are  converted  to 
English  equivalents. 

Seventh  Number,  1861.    4-to.    18  pp.    1  Plate.    1  Woodcut. 

"  Intertropical  Diurnal  Range  Tables  of  the  Barometer.*'  Monthly 
means  of  Barometer  Readings  (reduced)  in  North  Atlantic  and  North 
Indian  Oceans.  Monthly  means  of  pressure  of  dry  air  in  North  Atlantic 
and  North  Indian  Oceans.  Mean  monthly  height  of  the  Barometer  for 
Square  III.  Mean  monthly  pressure  for  each  five  degrees  of  latitude 
from  30^  N.  to  30^  S.  Memorandum  on  the  calculation  of  Diurnal 
Range. 

J^ote. — The  above  calculations  were  based  upon  observations  received 
prior  to  186L  The  Committee  have  thought  the  matter  of  sufficient  im- 
portance to  warrant  the  re-calculation  o£^  the  tables  for  the  Atlantic 
doldrums  from  the  Observations  received  up  to  the  present  date^  and 
the  work  will  be  published  shortly. 

Eighth  Number,  1861.    4-to.    83  pp. 

"Anemometry  at  Bermuda,  from  April  1859  to  September  I860," 
forms  the  substance  of  this  number.  This  work  has  been  continued 
down  to  the  end  of  March  1863,  and  is  now  in  the  press.  The  method 
of  tabulation  and  reduction  is,  however,  entirely  different.  The  Obser- 
vations of  Direction  and  Force  have  been  resolved  into  their  rectangular 
components,  and  treated  on  the  principles  recommended  by  the  Rev. 
T.  R.  Robinson,  D.D.,  and  other  authorities. 

Ninth  Number,  1861.    8-vo.    78  pp. 

The  contents  of  this  number  are  fragmentary,  and  contain,  inter  alia : 
— ^Remarks  on  Meteorological  Progress,  by  Admiral  FitzRoy.  Account 
of  Mr.  Rush's  balloon  ascent  in  1838.  Note  on  the  Portable  Cup 
and  Dial  Anemometer.    Remarks  on  gales,  storm  signals,  &c. 

Tenth    Number.      1861.      8vo.     88  pp.      5  Plates.     Accompanied 
by  an  Atlas  by  Mr.  Babington,  in  4to,  of  26  folding  Plates. 

This  number  contains  : — ^  British  Storms  :  Outline  notices  of  re- 
markable instances — *  Royal  Charter '  and  other  recent  Storms."  The 
two  storms  selected  for  illustration  are  the  storm  of  October  26-27, 
1859,  during  which  the  **  Royal  Charter  "  was  lost ;  and  another  storm 
on  November  1-2  of  the  same  year.  A  paper  by  W.  Stevenson,  Esq.*, 
of  Dunse,  1853,  "On  the  interference  of  following  or  consecutive 
Cyclones,"  is  reprinted,  illustrated  by  a  woodcut. 

Eleventh  Number.     1862.    8vo.    284  pp. 

Containing: — ^Mr.  Babington's  Analysis  of  Weather  Reports  for 
1861-2,  with  remarks  on  the  success  or  failure  of  the  forecasts  made  by 
the  office  daily  during  the  period  in  question.  2.  Instructions  for 
Meteorological  Telegraphy. 
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Twelfth  NuBfBEE.    1866.    8vo.    60  pp.    13  Plates. 

The  contents  of  this  number  are : — 1°.  Specific  Gravity  of  the  Ocean 
and  Sea  Temperature.  The  observations,  exceeding  60,000  in  number, 
are  all  corrected  and  reduced.  2°.  Icebergs  in  the  Southern  Ocean, 
from  observations  collected  by  Maury,  Towson,  and  the  Meteorological 
Department  up  to  1862,  arranged  in  tabular  form  and  also  grouped 
into  charts.  3°.  BesseFs  Hypsometric  Tables,  corrected  by  Plantamour, 
and  reduced  to  English  measures.  4°.  Approximate  ''Normal  Levels  " 
(or  Par  lines)  of  Barometer,  deduced  from  readings  taken  at  8h.  a.m. 
daily  (except  Sundays)  at  the  telegraphic  reporting  stations  and  some 
other  places. 

Thirteenth  Nxtmber.    1865.    4to.     109  pp.    2  Plates. 
Anemometry  at  Halifax,  N.S.,  for  the  two  years  ending  June  1861. 
The  manner  in  which  these  records  have  been  treated  is  similar  to  the 
method  adopted  in  the  Eighth  Number,  with  the  addition  of  a  few  tables 
of  general  results. 

FouRTBEMTH  NUMBER.     1865.    4to.     18  pp.    7  Diagrams. 

This  paper  contains: — Observations  on  the  Barometric  pressure  in 
high  N.  and  S.  Latitudes,  and  the  conclusions  arrived  at  are  based  on 
upwards  of  114,000  observations  extracted  from  the  office  registers. 

Wind  Charts. 

N.  and  S.  Atlantic,  N.  Pacific  and  Central  America,  Indian  Ocean, 
S.  and  E.  coasts  Africa,  in  \(f  squares ;  Coast  of  Brazil,  4°  lat.,  ^  long. ; 
Cape  Horn,  E.  and  W.,  2°  lat.,  4^  long. 

The  above,  15  in  number,  are  for  quarters,  and  give  direction  only. 

Trade  wind  charts  for  North  and  South  Atlantic  oceans,  published  in 
2°  squares,  monthly,  with  percentages  of  calms  and  rains. 

Also  charts  embracing  the  following  Ocean  statistics,  viz. : — Currents, 
Sea  Temperature,  Prevalence  of  Rain,  Magnetic  Variation  and  Dip, 
Wind  (Direction  and  Force).  16  in  number  :  North  Atlantic  Ocean, 
from  Equator  to  40°  N.,  in  squares  of  5°,  for  the  months  February, 
May,  August,  November  (the  middle,  or  representative  months  of  each 
quarter). 

2.    Issued  under  the  Authority  of  the  Meteorological 
Committee. 

Official  No. 

4.  Charts  of  Surface  Temperature,  South  Atlantic  Oceak. 
1869.  Large  Folio,  ^t  pp.  12  Charts. 
Compiled  from  Office  Registers  and  the  Charts  published  by  the 
B.  Meteorological  Institute  of  the  Netherlands,  for  each  month,  and 
for  squares  of  5°.  The  region  embraced  extends  from  the  Equator 
to  60*  S.  lat.,  and  from  70°  W.  to  40°  E.  long. 

7.  Quarterly  Weather  Report  for  1869.  1871.  4to.  141  pp. 
146  Plates. 
Containing  continuous  traces  of  the  self-recording  instruments  at 
the  seven  British  and  Irish  obseryatories,  with  a  chronicle  of  the . 
weather  for  the  year  1869,  compiled  from  every  available  source. 
This  Report  also  contains  tables  showing — ^I.  The  mean  monthly 
results  of  the  records  of  the  seven  oi^rvatories  for  the  year ; 
n.  Five-day  means  of  ditto ;  III.  Factors  for  the  calculation  of 
barometrical  gradients  ;  and  an  outline  map  showing  the  positions 
of  the  stations  in  connection  with  the  Meteorological  Office.  The 
Appendix  contains  a  paper  on  Easterly  Gales  by  Mr.  Scott. 
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Official  No. 

8.  Babombteb  ManuaIi.  1871.  Bvo,  75  pp.  4  Plates. 
This  manual  is  based  on  that  compiled  bj  the  late  Adpiind  FitzBoj, 
but  has  been  mostly  re-written.  It  contains  the  following  papers  :«— 
I.  Meteorological  instruments,  and  what  thej  tell  us ;  II.  Weather 
Telegraphy ;  UI.  The  use  of  the  barmneter  to  seamen  ;  IV.  The 
construction  and  management  of  instruments;  Y.  Tables  for 
reducing  barometrical  observations.  YL  Ditto  for  English  into 
French  measures,  and  vice  versd. 

9.  Quarterly  Weather  Report  for  1870.    1872.     4to.     128  pp. 

73  Plates. 
The  information  given  in  this  Report  corresponds  to  that  in  No.  7, 
and  contains  in  addition  particulars  relating  to  the  exposure  of  the 
Thermograph  bulbs,  illustrated  by  woodcuts. 

The  Appendix  contains,  I.  Mean  monthly  results  and  five  day 
means  as  before.  11.  Mean  monthly  and  yearly  Barometricsd 
Pressure  at  Telegraphic  Reporting  Stations,  for  the  five  years 
1866-70.  III.  Monthly  and  yearly  amounts  of  Rainfall  at  ditto, 
1866-70.  lY.  Translation  of  BesseFs  Paper  on  the  Determination 
of  the  Law  of  a  Periodical  Phenomenon. 

11.  Contributions  to  our  Knowledge  of  the  Meteorology  of  Cape 

Horn  and  the  West  Coast  of  South  America,  1871,  4to. 
36pp.  12  Charts. 
This  paper  contains : — Monthly  Tables,  Charts,  and  Summaries, 
for  the  district  lying  between  Lat.  QP-&f  S.  and  Long.  50°- 100**  W., 
for  Barometer,  Temperature  (Air  and  Sea),  Wind,  Weather,  &c.; 
and  in  addition  there  are  tables  showing  : — 1.  Mean  Pressure  from 
hourly  observations  of  the  Barometer,  made  on  board  H.M.S. 
«  Erebus,'*  by  Sir  James  Clark  Ross,  at  Port  Louis  (E.  Falkland 
Island)  April-December  1842,  and  St.  Martin's  Cove  (Hermit 
Island)  September  20  to  November  6,  1842.  11.  Monthly  averages 
of  Barometer  observations  taken  at  Cape  Pembroke  Lighthouse 
(E.  Falkland  Island)  in  the  years  1859-68  (not  continuous). 
ILL  Results  of  Meteorological  Observations  made  at  Valparaiso  by 
the  officers  of  H.M.S.  "Nereus"  1853-8.  IV.  Monthly  means  of 
observations  at  the  following  places  in  South  America: — ^Punta 
Arenas  (Patagonia),  five  to  six  years*  observations ;  Puerto  Montt 
(Chile),  \\  to  six  years'  observations;  Valdivia  (Chile),  1853-64  ; 
Santiago  (Chile),  6J  to  11  years ;  Copiapo  (Chile),  1864  and  1867  ; 
Coquimbo  (Chile),  two  years. 

12.  Currents  and  Surface  Temperature  of  the  N.  Atlantic  Ocean, 

1872.  4to.  47  pp.  13  Charts. 
The  Charts  show  the  Currents  and  Temperatui*e  from  the 
Equator  to  40°  N.  Latitude,  in  each  month  of  the  year^  and  for  the 
whole  year  for  areas  of  2^°  of  latitude  by  2^°  of  longitude.  The 
data  were  obtained  from  the  office  registers  and  horn.  Charts  by 
Maury  and  Bennell. 

13.  Discussion  of  the  Meteorology  of  the  part  of  Atlantic  lying 

North  of  30°  N.,  for  the  11  days  ending  8th  February  1870; 
1872     4to.     164  pp.     19  Plates. 
This  period  is  that  of  the  very  heavy  gales  in  which  it  is  sup- 
posed the  S.S.  "  City  of  Boston  "  foundered.     A  Synoptic  Chart  is 
drawn  for  8h.  a.m.,  for  each  day,  Greenwich  time,  giving  the  isobars, 
isotherms  of  air  and  sea,  direction  and  force  of  wind,  &c. 
14.1  Quarterly  Weather  Reports,  1871-2.    Publication  not  yet 
16.  J      complete. 
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APPENDIX  V. 

Instbumbnts  supplied,  &c.  to  the  Boyal  Navy. 


Baro- 
meters. 

Ane- 
roids. 

Thermometen. 

Hydro- 

Per Aooonnt. 

Ordi- 
nary. 

Max. 

Min. 

meters. 

January  Ist,  1872,  afloat 
I8«uedml872 

169 
56 

369 
92 

838 
269 

12 
35 

27 
36 

128 
37 

Returned  in  1872 

225 
58 

^61 
85 

1,107 
244 

47 
22 

63 
18 

165 
31 

January  Ist,  1873,  afloat 

167 

376 

863 

25 

45 

134 

Instbuments  supplied,  &c.  for  use  at  Navid  Stations. 


January  Ist,  1872,  in  use        - 
limed  in  1872 

48 
7 

66 
10 

65 
13 

8 

4 

10 
4 

6 

4 

Returned  in  1872 

55 
4 

76 
4 

78 
7 

12 
2 

14 
2 

10 

January  Ist,  1873,  in  use 

51 

72 

71 

10 

12 

10 

Disposition  of  ADMnuxTT  Instruments  on  January  1st,  1873. 


Afloat  in  Royal  Navy - 

167 

376 

828 

25 

45 

140 

In  use  at  stations         -            -           - 

51 

72 

71 

10 

12 

10 

In  store  at  M.O. 

91 

81 

97 

12 

10 

121 

„        Chatham  -           -           - 

2 

4 

18 

2 

2 

17 

„         Sheemess- 

9 

11 

48 

11 

11 

11 

„         Portsmouth 

9 

6 

38 

5 

7 

28 

„         Devonport 

8 

4 

27 

4 

3 

16 

„         Queenstown 

2 

12 

7 

2 

2 

8 

„         Gibraltar  -           -           - 

5 

6 

— 

— 

— 

4 

Malta       - 

4 

6 

23 

1 

1 

24 

„         Halifluc     -            -           - 

6 

7 

8 

4 

5 

13 

„         Bermuda  -            -           - 

5 

9 

88 

3 

2 

16 

„        Jamaica    -           -           - 

4 

6 

23 

4 

8 

8 

„        Cape  of  Good  Hope 
„         Trincomalee 

1 
2 

6 
2 

14 
12 

1 

1 

27 

„         Hong  Kong* 
„         Vaiparaisof 

8 

4 

22 

1 

51 
23 

4 
2 

4 
2 

25 
16 

Under  repair  -           -           -           - 

61 

15 

1 

"~" 

"~ 

— 

Total,  January  Ist  1873 

434 

646 

1,327 

90 

110 

484 

Destroyed  and  lost  during  1 872 

2 

6 

161 

19 

12 

14 

«  The  futures  are  avprozimatiTe,  no  return  having  been  reoeived  since  1871,  July  Ist 
xne  uBurw  •  ^  ^^  ^^^^  ^^  j^j^  ^^^^  ^^  j8^^  j^  j^^ 
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APPENDIX  VL 

Instruments^  &c.  supplied  to  Mercantile  Marine. 


Baro- 
meters. 

Com- 
passes. 

Thermometers. 

Hydro- 

Per Account. 

Ordinary. 

Max. 

Min. 

meters. 

January  let,  1872,  afloat - 
Issued  in  1872     - 

105 
71 

5 

638 
488 

1 

1 

382 
273 

Betorned  in  1872 

176 

78 

3 

1,076 
481 

1 

1 

655 
284 

Jannarj  Ist,  1873,  afloat  - 

98 

2 

595 

1 

1 

371 

Instruments  at  Stations,  viz.,  Telegraph  Offices^  Observatories, 
Navigation  Schools,  LighUiouses,  &c. 


January  Ist,  1872,  in  use 
Issued  in  1872     - 

91 

18 

3 

186 
45 

40 
18 

42 
13 

53 

1 

Betumed  in  1872 

109 
7 

3 

231 
14 

53 
8 

55 

4 

54 

January  Ist,  1873,  in  use 

102 

8 

217 

50 

51 

54 

Disposition  of  Board  of  Trade  Instruments,  on  Jan.  1,  1873. 


In  merchant  ships 

91 

2 

595 

1 

1 

371 

In  naval  ships     - 

— 

— 

35 

— 

— 

In  use  at  stations 

102 

3 

217 

50 

51 

54 

In  store  at  M.O.  - 

24 

44 

147 

11 

11 

66 

At  liveipool  agency 

8 

8 

58 

— 

— 

34 

„  Aberdeen      „ 

8 

— 

51 

— 

— 

31 

„  Glasgow 

5 

— 

19 

— 

— 

16 

Under  repair 

23 

— 

4 

1 

1 

— 

Total,  Jan.  1st,  1873 

261 

57 

1,126 

63 

64 

672 

Lost,  &c.  during  1872 

14 

1 

236 

17 

12 

61 

qfthe  Boyal  Society  for  1872. 
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,  List  of  Stations  reporting  Meteorological  Observations  by  Telegraph 
to  the  C^ce,  with  the  Observers. 


Sambnrgh  Head 

W.  Lawrence  - 

. 

. 

Schoolmaster. 

J.  Smith 

. 

. 

- 

Gardener. 

♦Thurso - 

J.  Trotter 

_ 

. 

- 

Wick      -       - 

J.  Sinclair       - 

• 

. 

_ 

Watchmaker. 

Nairn     -        - 

W.  D.  Penny  - 

. 

. 

. 

Schoolmaster. 

Aberdeen 

J.  McCormack 

. 

. 

. 

Telegraph  Clerk. 

Leith     - 

T.  Bolton 

- 

. 

- 

Do. 

Shields  - 

J.  Irvine 

. 

. 

» 

Do. 

♦ScarboTongh  - 

KShaw 

. 

. 

- 

Do. 

York 

C.  Wakefield  - 

_ 

. 

- 

Curator  of  Museum. 

Nottingham     - 

- 

K.  J.  Lowe,  F JI.S 

. 

- 

Highfield  Ho.  Observatory. 

Aidrossan 

- 

W.  McNeU     - 

- 

. 

- 

Telegraph  Clerk. 

♦Greencastle(Moville) 

J.McGladery- 

- 

- 

- 

Do. 

Donaghadee    - 

- 

J.  Mac6owan,jr. 

- 

- 

- 

Do. 

Kingstown  - 

- 

G.Mitchell      - 

- 

- 

- 

♦Holyhead      - 

- 

J.  Tilston 

. 

- 

. 

Liverpool 

- 

J.  Hartnup,  junr. 

. 

. 

. 

Liverpool  Observatory. 

♦Valencia 

- 

E.  O'SuUivan 

. 

• 

- 

Telegraph  Clerk. 

Roche's  Point - 

- 

W.  Kennedy  - 

. 

. 

- 

Do. 

Pembroke       - 

- 

J.  C.  Walker  - 

- 

. 

. 

Do. 

Portishead 

. 

W.  Sandford  - 

. 

- 

. 

♦SciUy   - 

. 

W.  Thomas    - 

. 

. 

. 

Plymouth 

- 

J.  Merrifield,  F.R  A.S. 

- 

- 

Teacher  of  Navigation. 

Portsmouth     - 

. 

J.  Hoar    -      - 

. 

- 

- 

Dover     - 

. 

J.  Costello      - 

. 

. 

- 

Telegraph  Clerk. 

♦London 

- 

P.  Gaster,  F.M.S. 

. 

. 

. 

Oxford  - 

- 

J.  Lucas 

. 

- 

- 

Badoliffe  Observatory. 

Cambridge      - 
Tannonth 

- 

H.  Todd 

- 

. 

- 

Observatory. 

" 

G.  T.  Watson 

" 

" 

" 

Summary: 
England  and  Wales    - 
Scotland 
Ireland 


-  16 

-  8 

-  5 


Those  marked  with  an  asterisk,  report  twice  daily.    The  office  also  receives  daily 
reports  from  18  places  on  the  Continent  (including  two  from  Denmark). 
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List  of  Persons,  Places,  &c.  to  which  the  Daily  Weather  Beport  has 
been  supplied,  free  of  cost,  to  3l6t  December. 
Newspapers : 

Daily  News. 

Echo. 

Express. 

Globe. 

Imperial  Beacon. 

Lloyds'  Shipping  List. 

Mark  Lane  Expressi 

Mechanics'  Magazine* 

Morning  Advertiser. 

Observer. 

PaU  MaU  Gazette. 

Shipping  and  Mercantile  Gazette  (with  special  daily  chart). 

Standard  (Morning  and  Evening). 

Times  (1st  and  2nd  editions). 
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Far  Exhilntion  at  following  Seaports : 

Banff. 

Barrow-in-Furness. 

Belfast. 

Blackpool. 

Boscastle. 

Buckie. 

CamarvoD. 

Cowes. 

Cromer. 

Cullercoats. 

Dover. 

Exeter  (2  copies). 

Falmouth. 

Great  Grimsby. 

Hastings. 

Hajle. 


Hull. 

Nairn. 

Newquay. 

Plymouth. 

Port  Dinorwic* 

PorthcawL 

Portland. 

St.  Ann's  Head. 

Scarboro*. 

Silloth. 

Teignmouth. 

Thurso. 

Ventnor. 

Weston-super-Mare. 

Yarmouth. 


In  exchange  for  Observations^  ^e» : 


Aird,  G.  H.,  Seaham. 

Barnes,  R.  H. 

Barnstaple  Meteorological  Committee. 

Clouston,  Rev.  C,  Sandwick,  Orkney. 

Cooper,  CoL,  Markree,  nr.  Sligo. 

Cooper,  W.  F.,  Sheffield. 

Curtis,  Prof.  A.  H.,  Galway. 

Fern  ley  Observatory,  Southport. 

Greenwich  Observatory. 

Griffith,  Rev.  a,  Strathfield  Turgiss. 

Hills,  Staff  Comr.,  Liverpool. 

Hoskins,  Dr.  S.  E.,  Guernsey. 

Jersey  Submarine  Telegraph  Company. 

Liverpool  Observatory. 

MaUeson,  Rev.  F.,  Broughton-in-Furness. 

Moore,  Dr.  J.  W.,  Dublin. 

Morris,  E.  E.,  Bedford. 

Moyle,  M.  P.,  Helston. 

Northumberland,  Duke  of,  Alnwick. 

Prince,  C.  L.,  Tunbridge  Wells. 

Radcliffe  Observatory,  Oxford. 

Richards,  W.  H.,  Penzance. 

Rosse,  Earl  of,  Parsonstown. 

Royal  Horticultural  Society. 

Rugby  Natural  History  Society. 

Sawyer,  F.  E.,  Brighton. 

Schomberg,  Admiral,  Holyhead. 

Stewart,  Dr.  Balfour,  F.R.S.,  Manchester. 

Stow,  Rev.F.  W.,  Harpenden. 

Sutherland,  A,,  Carrickfergus. 

Walker,  J.  C,  St.  Ann's  Head. 

Whitehouse,  W.  0.,  Hampstead. 

Yorkshire  Philosophical  Society. 
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Government  Offices,  Societies,  S^c. : 

The  Queen. 

The  Principal  Government  Offices  :  20  in  number. 

«AchiUe8,*'H.M.S. 

Association  of  Underwriters^  Liyerpool. 

Do.  Lloyds'. 

"  Britannia,*'  H.M.S. 
Briti^  Museum. 

Calcutta,  Meteorological  Committee. 
International  Exhibition. 
Meteorological  Society,  London. 
Patent  Office. 
Plymouth  Dockyard. 
Portsmouth,  Commander-in-Chief. 

Do.        R.  N.  College. 
Press  Association. 
Renter's  Telegram  Company, 
Royal  Artillery  Institution. 
Royal  Military  Academy. 
Royal  Society. 

Royal  United  Service  Institution. 
Scottish  Meteorological  Society. 
Sheerness  Dockyard. 
Staff  College, 

Foreign  Places : 

Christiania,  Meteorological  Institute. 

Constantinople,  Imperial  Meteorological  Observatory. 

Emden,  Dr.  Prestel. 

Hamburg,  German  Ocean  Observatoiy. 

Lisbon,  Observatory. 

Madrid,  Royal  Observatory. 

Paris,  Meteorological  Observatory,  Montsouris. 

„      Meteorological  Society. 

„      Ministry  of  Marine. 

„      Nationid  Observatory. 
Rome,  Ministry  of  Agriculture. 
St.  Petersburg,  Central  Physical  Observatory. 
Upsala,  University  Observatory. 
Utrecht,  Royal  Meteorological  Institute. 
Vienna,  Imperial  Meteorological  Institute. 
Washington,  Smithsonian  Institution. 

„  United  States  Naval  Observatory. 

„  Chief  Signal  Officer,  War  Office. 


APPENDIX  IX. 

Tblbgraphic  Weather  Intelligence. 

The  following  stations,  having  been  approved  by  the  Board  of  Trade, 

are  supplied  with  telegraphic  information  of  storms  free  of  expense, 

and  "  drum  "  signals  have  been  furnished  to  most  of  them,  all  farther 

expenses  attendant  on  the  maintenance  and  repa:r  of  the  apparatus 

32131.  F 
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being  borne  locally.  The  stations  are  sitaated,  78  in  England  and 
Wales,  32  in  Scotland,  13  in  Ireland,  3  in  the  Isle  of  Mao,  and  3  in  the 
Channel  Islands. 


NORTH. 

WE«^r. 

SOUTH. 

EAST. 

Scotland. 

Enolamd,  N.W. 

Enolaxd,  8.W, 

England,  E. 

East  Coast. 

SiUoth. 

OAraeombe. 

Tynemoath. 

KirkwaU. 

Maryport 

Banurtaple. 

S.  Shields. 

Inyerness. 

Workington. 

Port  Isaac. 

Sunderland. 

Nairn. 

Whitehaven. 

Boscastle. 

Hiddlesborongb. 

Borghead. 

Ramsey. 

Newqnay. 

Redcar. 

LoBnemoath. 
Backie. 

Douglas. 
Castletown. 

Hayle. 
Pendennia. 

Whitby, 
Ffley. 

Portsoy. 

BaiTow. 

SoiUy. 

Withemsea. 

Ban£E: 

Morecambe. 

Penzance. 

HulL 

Fraserborgh. 

Fleetwood. 

Falmouth. 

Goole. 

Peterhead. 

Blackpool. 

Plymouth. 

Grimsby. 

Aberdeen. 

Lytham. 

Teignmouth. 

Boston. 

Stoneharen. 

Runcorn. 

Exeter. 

Sutton  Bridge. 

Montrose. 

Southport 

Exmouth. 

Lynn. 

Brooghty  Ferry. 

Liverpool. 

Cromer. 

St.  Andrews. 

Queensferry. 

Enqlavd,  S. 

Dundee. 
Anstruther. 
St.  "Mnnance. 

Hawarden. 
Mostyn. 

Guernsey. 

St  Heller,  Jersey. 

England,  8.E. 
Yarmouth. 

0b.    iVLvUIIlUVV. 

Burntisland. 

AllruL. 

England,  W. 

Gorey,  Jersey. 
Weymouth. 

Southwold. 
Ipswich. 

Grangemoath. 

PortPenrhyn. 
Holyhf^ad. 

Poole. 
Cowes. 

Harwich. 
Chatham. 

«  jju  iicsso. 

Granton. 

Leith. 

Fisherrow 

Carnarvon. 

Ventnor. 

Sheemess. 

Port  Dinorwic. 

Portsmouth. 

Faversham. 

Aberystwith. 

Littlehampton. 

T)nnbfl.r 

Milford. 

Brighton. 

Eyemouth. 

Pembrey, 
Llanelly. 

Newhaven. 
Hastings. 

Swansea. 

Rye. 

Briton  Ferry. 

Dover. 

Porthcawl. 

Penarth. 

Cardiff. 

Newport 

Mare. 
Bumham. 

Firth  of  Clyde. 

Glasgow. 

Ibeland,  E. 

Greenock. 

Bel&st. 

Rothesay. 

Howth. 

Campbeltown. 

Kingstown. 

Girvan. 

Ibeland,  S.  and  W. 

New  Ross. 

Dunmore,  East. 

Dungarvan. 

Yonghal. 

Queenstown. 

Passage. 

Cork. 

Tralee. 

Limerick. 

Galway. 
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APPENDIX  X. 

FiSHERT  BaBOMETEBS. 

List  of  Flaces  supplied  with  Fishebt  Babometebs. 


Those  supplied  daring  the  years  1867-72  are  distinguished  by  an  asterisk. 


Shetland  /^/es.— Sandsair,  Lerwick. 

Orkney  Isles. — ^Burray.    Kirkwall.* 

Scotlandy  east  coast — Stroma,  Staxigoe,  Sardety  Lybster,  Portma- 
homack,  Cromarty,  Avoch,  Nairn,  Burghead,  Portessie,  Port  Enockie, 
Portsoy,*  WhitehillB,  Gardenstown,  Kosehearty,  PituUie,  Findon, 
Portledien,  Arbroath,  Broughty  Ferry,  St,  Andrews,  Crail,  Cellardyke, 
St.  Monance,*  Burntisland,  Newhaven. 

England,  east  coast — ^Berwick,  Beadnel],  North  Shields,  South 
Shields,  West  Hartlepool,  Staithes,  Scarborough,  Filey,  Flamborough, 
Bridlington  Quay,  Withernsea,  Hul^  Lynn,  Wells,  Gorleston,  Harwich,* 
BrightUngsea^*  Wivenhoe,*  Margate,  Deal,  Eingsdown,  Dover. 

England,  south  coa*^.— Bognor,*  Portsea,  St.  Helens  and  Ventnor*(2) 
(Isle  of  Wight),  Gorey  (Jersey),  Poole,  Weymouth,  Portland,  Budleigh- 
balterton,  Cawsand,  Mevagissey,  Gorranhaven,  Devoran,  Penryn, 
Falmouth,  Newlyn,  Mousehole. 

England^  south-west  coast,^St  Ives,  Hayloi  Fort  Isaac,  Boscastle,* 
Fremington,  Bumham,  Highbridge. 

Wales. — ^Briton  Ferry,*  Swansea^  Angle,*  Milford. 

England^  north^vfest  co«w^.— Fleetwood,  Morecambe,  Maryport. 

Isle  of  Man.— Tort  St.  Mary,*  Peel. 

Scotland^  south-west  coast — ^Port  Patrick,*  Stranraer. 

Ireland^  east  coast  ^-Tortrushy*  Cushendail,*  Belfast^  Bangor, 
Strangford,  Ardglass,  Carlingford,*  Dundalk,  Malahide,*  Howth, 
Kingstown,  (2), 

Ireland,  south  coast. — ^Dungaryan,  Kinsale,*  Crookhaven.* 

Ireland,  west  coast. — ^Valencia>  Dingle,  Tralee,  Ballina^*  Kjllybegs.* 

Ireland,  north  coast. — ^Bunbeg,  Burton  Port,  Dunfanaghy,  Bath- 
mullen. 

Scotland,  west  coast — Campbeltown,*  Portree  (Isle  of  Skye) 
Plockton. 

Hebrides,  Stomoway,  Cromore,  Babyle,  Obb,  Ness. 

SuHMABT  of  Ikstbumbitts  on  Sebvics. 

Enghind  and  Wales  *  -  -  •  -66 

Scotland 40 

Ireland         -  -  -  -  -  •24 
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APPENDIX  XI. 


Donations  rbceiyed  dxtring  the  Ybab  1872. 


Presented  by  Societies,  Institutions,  &c. 


Albany,  U.S. 

Banutaple 
Batayia  - 


Berlin 


Coimlnra  - 

Colombo  (Cey- 
lon). 


Conttanttnople- 


Dodley  ObserTEtory- 

lit.  and  Sc.  Inttitution     - 
Obaervatory    -       -        - 


K.  Statistische  Bureau 


Bombay  - 

Colaba  Observatory 

Calcutta  - 

Meteorological  Office 

St.  Xavier's  College 

Surveyor  General's  Office 

CarlBrube        - 

Meteorologische    Central- 
Station. 

Chiswick 

R.  Horticultural  Society  - 

ChrUtiania      - 

Norske      Meteorologiskc 

Institttt 


Observatorio  da  Univeriii- 

dade. 
Surveyor  GeneraVs  Office 


Observatoire  Imperial 
M^teorologique. 


Annals,  Vol.  II.,  1866-70. 

By  Geo.  Hough,  A.M.,  Director. 
Meteorological  Table  for  1871. 
Magnetical  and  Meteorological  Obser- 
vations, Vol.  I. 
Magnetical,  July  1867  to  June  1870. 
Meteorological,  January  1866  to  De- 
cember 1868. 
By  Dr.  P.  A.  Bergsma,  Director. 
Preussische  Statistik,  Nos.  15,  25. 
(Monthly  means  of  Pressure,  Tem- 
perature, &c.,  for  1871.) 
Bun£Bai,  1848-70. 

By  Professor  H.  W.  Dove. 
Magnetical  and  Meteorological  Obser- 
vations, 1865-70. 
By  C.  Chambers,  Supt. 
Meteorological  Report  for  1871. 
Abstract  of  Observations,  1870-2. 
By   H.    F.    Blanford,    Government 
Meteorological  Reporter. 
Meteorological  Register,  July  1871  to 
June  1872. 
By  the  Rev.  E.  Lafont,  S.  J. 
Abstracts   of  the  Results   of  Hourly 
Meteorological    Observations,   1847- 
1869,  and  Sept.  1871  to  Sept  1872. 
By  Col.  Thmllier,  F JEL8. 
I  Jahresbericht     1869. 
Ergebnisse  der  meteor.    Beobachtun- 
gen  der  badischen  Stationen. 
By  Dr.  F.  Sdhnke. 
Reduction  of  Meteorological  Observa- 
tions made  in  the  years  1826-69. 
By.  W.  Thistleton  Dyer,  YJLS. 
Meteorologisk  Aarbog  for  1 87 1 . 
Meteorologiske  Jagttagelser  i  Norge, 

December  1871  to  September  1872. 
Aarsberetuuig  1868-9. 

By  Professor  H.  Mohn,  Director, 
and  by  the  University. 
Observagoes  meteorologicas  1866-70. 

By  Sr.  de  Sousa. 
Monthly  results  of  Meteorological  Ob- 
servations    made    at    36    stations, 
October  1871  to  October  1872.    Rain- 
&U  returns,  1871. 
By  Captain  A  B.  Fyers,  R.E. 
R^um6  des  Observations  Mdt^rolo- 
giques,  Jane  to  December  1871. 
By  A.  Counibary,  Director. 
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Copenhagen 


Cracow  - 
Dorpat  - 

Edinburgh 

Fahnonth 

Fiume    - 

GeneTa  - 
Greenwich 


Gorizia  - 
Hamburgh 


Hong  Kong 


Kremsm&ister- 


K.  Danake  Videnskabemes 

Selakab. 
K.    Landhas-holdnings- 
selskab 


K.  Sdkaart-Archiv.  • 


K.  K.  Stemwarte     - 


Eaiserliche  Univerait&t 


Royal  Observatory  - 
Royal  Society 

Scottish      Meteorological 

Society. 
R.  Cornwall   Polytechnic 

Society. 

I.  R.  Academia  di  Marina 

Soci^t^  G^graphique 
Royal  Observatory 


Deatsche  Seewarte  - 
»» 

Government  Civil  Hospital 
Harbour  Office 

Stemwarte      -       -       - 


Forhandlinger,  No.  1  for  1872. 

•  By  J.  Steenstmp,  Secretary. 
Aars-beretning,  1870 ;  Fem-aars-beret- 
ning,  1866-70  ;  Vejrforholdene,  No- 
vember 1871  to  November  1872. 
By  H.  J.  Fjord  and  J.  C.  La  Cour. 
The  Danish  Pilot    Sailing  directions 
for    Arsuk   Fjord    (S.    Greenland), 
W.  coast    Greenland,  and  Iceland. 
With  charts. 
By  Conmiodore  Rothe. 
Meteorologische   Beobachtnngen,   No- 
vember 1871  to 
Materyaly  do    Klimatografii  Galicyi. 
Rok  1871. 
By  Dr.  F.  Karlinski,  Director. 
Meteorologische  Beobachtungen,  1870- 
71. 

1866  nebstfunQfihrigen  Mittelwerthen, 
1866  bis  1870. 
By  Dr.  A.  v.  Oettingen. 
Scottish  Meteorology,  1856-71. 

By  C.  P.  Smyth«  Astronomer  Royal. 
Proceedings,  VoL  VI.,  Nos.  71-76. 
„  Vol.  VII.,  Nos.  77-«2. 

Journal,  New  Series,  VoL  IH.,  Noo.  88- 

85. 
Meteorology  of  West  Cornwall    and 
Scilly,  1871. 
By  W.  P.  Dymond,  Hon.  Sec 
Meteorological    Observations,  Novem- 
ber 1871  to  June  1872. 
Results  of  ditto,  1869-71. 
Le  Globe,  Vols.  V.— IX. 

„         Vol.  XI.,  Nos.  1-3. 
Report  of  the  Astronomer  Royal  to  the 

Board  of  Visitors,  1865-8  and  1872. 
Magnetical  and  Meteorological  Obser- 
vations, 1870. 
Daily  Weather  Reports,  from  2l8t  May 

1872. 
Weekly  Returns  to  Registrar-General, 

Vol.  xxxni. 

By  Sir  G.  B.  Airy,  K.C.B.,  Astro- 
nomer  Royal. 
Osservazioni    delle   stazione  meteoro- 

logica,  January  to  April  1872. 
Jahres-Bericht,  1871. 
"Hansa"   1872      Wetterberichte,  for 

year  1872. 
Die  Normalwege  der  Hamburger  Damp- 
fer  zwischen  dem  Kanal  und   New 
York. 
By  W.  H.  V.  Freeden,  Director. 
Meteorological   Observations  taken  at 
Victoria,  Oct  1871  to  Oct.  1872. 
By  R.  Yoonff,  MJ). 
Meteorological  Observations  taken  at 
Praya  West  and  Victoria  Peak,  Oct. 
1871  to  Jan.  1872. 
By  Captain  H.   Ihomsett,  R.N., 
Harbour  Master. 
Resultate  ans  den  im  Jahre  1869  anse- 
stellten  meteorologischen  Beobaoht- 
ungen. 
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Lahore 


Leipadg 


Lemberg 
lisbon    - 

liyerpool 
London  - 


MeteorokMncal  Department 
for  the  ruijalr. 


Btemwarte 


K.  K.  UniyertitiU 


Obserratorio   do    In&nte 
D.  Luiz. 


Observatory     - 


Admiralty 


Army    Medical    Depart- 
ment. 
Board  of  Trade 


Britiflh  AMociation  - 
BritiBh  Horological  InBti- 

tnte. 
Colonial  Office 

India  Office     - 

London  Institation  - 
Meteorological  Society 
Boyal  Astronomical  Society 


Royal  Geographical  Society 


Boyal  LiBtitntion  of  Great 

Britam. 
Boyal   National   Lifeboat 

Inatitntion. 
Royal  Society 


Boyal  United  Service  In- 
stitution. 
Society  of  Arts 


Meteorological  Observations  for  the 
yean  1868-71. 
By    Dr.    A.    Neil,    Government 
Meteorological  Reporter, 
t^bersicht     der    Resnltate    ans    den 
meteor.      Beobachtungen    angestellt 
aof   den   K.  sachaischen    Stationen, 
July  1871  to  July  1872.    ResnltB  of 
ditto  for  year  1869.    Meteorologische 
Beobachtungen  angestellt  auf  der  Leip- 
ciger  Universitats-  Stemwarte,  1867 
and  1870. 
By  Dr.  C.  Bruhna,  Director. 
Meteorologische  Beobachtungen,  Oct. 
1871  to  July  1872. 
By  Dr.  A.  Handl,  Director. 
Belatorio  do  Service  do  Obeervatorio 

do  Infante  D.  Luiz,  1870-1. 
Boletim  Meteorologico   for   the    year 
1871. 
By  Sr.  F.  da   Silveira,   Director, 
and  Sr.  C.  de  B.  Capello. 
ReportB    of  the   Astronomer    to   the 
Marine  Committee,  &c.,  1868    and 
1871. 
By  J.  Hartnup,  F.R.A.S. 
Tide  Tables  for  1878.    Nautical  Al- 
manac for  1872. 
Wind  and  Current  Charts  for  Fadfic, 
Atlantic,  and  Indiim  Oceana. 
By   R   Admiral  Richards,   C.B., 
Fja.S.,  Hydrographcr. 
Reports  for  years  1865-70. 

Report  of  Wrecks,  Casualties,  &c.  for 
1871. 
By  Thos.  Gray,  Assistant  Secretaiy. 
Report  for  1871. 
Journal,  VoL  XIV.,  Nos.  161-8. 

Returns   ftom   various   colonies    and 

settlements. 
Retunia   from  various    Observers    in 

India. 
Journal,  VoL  n.,  Nos.  10-17. 
Quarterly  Journal,  Vol.  I.,  Nos.  1-4. 
Monthly  Notices,  Vol.  XXXII.,  Nos. 

2—9. 
Monthly  Notices,  Vol.  XXXin.,  Nos. 

1-2. 
Memoirs,  Vol.  XXXIX.,  Part  2. 
Proceedings,  Vol.  XV.,  No.  5 ;  Vol. 

XVI.,  Nob.  1-4. 
Journal,  Vol.  XLL 
Memoir  on  the  resumption  of  North 

Polar  Discovery. 
Proceedings,  Vol.  VL,  No.  66. 

Report,  1872.    Journal,  Nos.  88-86. 

Proceedings,  Vol.  XX.,  No.  181-8. 
Vol.  XXI.,  No.  139. 
Catalogue  of  Scientific  Papers,  Vol.  VL 
Journal,  Vol.  XV.,  No.  65a. 

„     XVI.,  Nos.  66-68. 
Journal,  Nos.  997-1,051. 


of  the  Royal  Society  for  1872. 


73 


Ljonfl     •- 
Madrid    - 

HanehcBter 
Manritiiis 

Melbourne 
Modena  - 


Moncalicri 


Munich  - 


Naples 


New  York 
Ottaira  - 


Commisaion      M^tfoiolo- 

giqne. 
B.  Obflerratorio 


literary  and  Philosophical 

Society. 
Meteorcdogical  Sodetj 


Flagstaff  Obsenratoiy 


B.  Obserratorio 


Osserratorio  del  R.  Col- 
legio  Cario  Alberto. 


Konigliche  Stenwarte 


Specola  Beale  • 


Central  Park  Observatory 

Ministry  of  Marine    and 
Fisheries. 


Reports  fbr  1868-9. 

By  Mr.  £.  Lafon,  President. 

Daily  Weather  Reports  from  1st  July 
1872. 
By  Br.  Agoilar,  Director. 

Proceedings,  Vol.  XI.,  Nos.  12-14. 
„    XIL    „     1-4. 

Monthly  Notices,  NoTcmber  187  !• 

An  Aurora  Aastralis. 
By  C.  Meldrum,  M.A. 

Observations  at  Melbourne  and  various 
places  in  Victoria,  November  1871  to 
S^tember  1872. 
By  R  J.  EUeiy,  Director. 

La  velocita  del  vento.  Sui  principal! 
fenomeni  delli  variazioni  dinme  del 
calore  atmosferioo. 

Le  Stazioni  pluviometriche  della  Pro- 
vinzia  di  Modena.  Exposizione  e 
discussione  dei  risultati  del  barometro 
registratore,  1867.  Descrizione  dell' 
Igroteimo^iafo,  &c.,  di  Modena.  Sui 
coefficient!  ozonometrici  deir  umiditJk 
e  della  temperatura. 

B  pulviscola  atmoaferico. 

Osservazioni  sulla  ev^K)razione,  1867, 
&c.  Risultati  delle  osservazioni  suU' 
elettricismo  atmosferico.  Descrizione 
della  nuova  finestra  meteorologica. 
Sismografo  registratore.  Sulla  lati- 
tudine  del  R.  Osservatorio  di  Palermo. 
Descrizione  del  Barometro  registra- 
tore. Stelle  meteoriche  di  agosto, 
1867. 

Notamento  di  varie  publicazioni  ri- 
guardanti  scienze  astronomiche  e 
Isiche.  Sulla  piogpia  normale  di 
Modena.  Sulle  leegi  che  seguono  in 
Modena  le  corriena  atmosferiche,  ftc. 
By  Sr.  D.  Ragona,  Director. 

Bullettino  Meteorologico,  Vol.  VI., 
Nos.  1-11. 

Observations  m^t^rologiques  fiutes 
dans  les  stations  des  Alpes  Italiennes, 
May  1872.  Intornoalle  aurore  polari 
del  primo  qnadrimestre  dell'  anno 
1872. 
By  Sr.  F.  Denza,  Director. 

Meteorologische  und  magnetische 
Beobachtungen,  November  1871  to 
June  1872. 

Bdlage,  Nos.  9-11,  1872. 

By  Dr.  J.  v.  Lamont,  Director. 

Osservazioni  meteoriche,  October  1871 
to  April  1872. 

Osservazioni  barografiche  e  termogra- 
fiche,  October  1871  to  April  1872. 

Sopra  alcuni  fenomeni  Spettrali  viati 

durante   Teclisse    del  22   Dicembre 

1870,  &e.    Sui  calcola   delle  orbite 

delle  stelle  doppie,  by  A.  de  Gasparis. 

By  Sr.  Brioschi, Director. 

Report  for  1871. 

By  Prof.  D.  Draper. 

Report  for  year  ending  SOth  Jane  1871. 
By  P.  Mitchell. 
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Oxford    - 

Palermo  - 
Paris 


Boorkee- 


Pesth      - 
Philadelphia 

Pola       - 
Pragae    - 


Uome 


Badcliffe  Obsenratory 

R.  Oflser^atorio 
Aead^mie  des  SeienceB 


Auoeiation  Scientifiqae  de 
D^p6t  dea  Cartes  et  Plans 


Minist^re  de  la  Marine 


Obsenratoire     M^teorolo- 
giqae  de  Montsonris. 

Obsenratoire  de  Paris 


Soci^t^  M^t^orologique  de 

France. 
Academy  of  Sciences 

American      Philosophical 

Society. 
Franklin  Institute   - 
KE.Hydrographische8  Amt. 


K.  K.  Stemwarte 


Ministero      d'Agricoltara 
Industria  e  Commercio. 


Ossenratorio 
Romano. 


del  Collegio 


Meteorological  Department 
of  N.W.  Provinces  of 
India. 


Besolts  of  Meteorological  OhserrationSy 
1869. 
ByRey.B.Main,Badcli£feObsenrer. 

Bollettino  Meteorologico,  Vol.  VII. 

Vol.  Vm.,  Nos.  1-4. 
By  Sr.  G.  Cacciatore,  Director. 
ComptesBendos  Hebdomadaires, 
VoL  LXXin.,  Nob,  24-26. 

„  Lxxrv. 

^    LXXV. 
Bulletin  Hebdomadaire,  Nos.  217-270. 

Annales  Hydrographiques,  2nd  half  of 

1871. 
Phares  des  C6te8. 

Routes  des  bailments  il  yapenr  dans 
Toc^an  Indien,  &c. 
By  Captain  A.  Le  Gras. 
Revue  Maritime  et  Coloniale.     Vols. 

XXXII.  to  XXXV. 
Tableaux   de  Population,  de  Culture, 

&c.,  for  1868. 
Bulletins  M^t^rologiques  for  1872. 
By  M.    C.   Sainte-Claire   Deville, 
and  M.  Marie-Davy. 
Annuaire  M^teorologique,  1878. 
Atlas  M^teorologique  annuel,  1869-71 

(incomplete). 
Bulletin  M^t^orologiquemensuel,  1872. 

By  M.  Mari^DaY- 

Annuaire,  Vols.  XVit,  XIX. 

Meteorological  Observations,  1841-9. 

By  M.  S.  Krusper. 
Proceedings.    Vol.  XII.,  Nos.  87-8. 

Journal,  Vol.,  LXIV. 
Meteorologische  Beobachtungen,  Feb- 
ruary to  October  1862. 
By  F.  J.  Pick,  Austrian  Imperial 
Navy. 
Magnetische      und     meteorologische 

Beobachtungen,  1871. 
Ober  den  Fiinfluss  der  Eleotricit&t  der 
Sonne  auf  den  Barometer-stand. 
By  Dr.  C.  Homstein. 

Meteorologia  Italiana,  August  1871  to 

April  1872. 
Climatologia  Italica,  September  1871  to 
May  1872. 
By  the  late  Dr.  P.  Maestri. 
Bullettiao    Meteorologico,     Vol.    X., 
No.  12.    Vol.  XL,  Nos.  1-11. 
By  Sr.  Padre  A.  Secchi,  Director. 
Report  for  1871. 


Abstract  of  Observations  at  Lucknow, 

1871. 
Oudh     Meteorological    Report,   April 
1870  to  March  1871. 
By  Murray  Thompson,  M.D., 
Government  Meteorological 

Reporter. 
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Rugby    - 

j5t.  Petcnburg- 


Stvttgart 


Tiflif      . 
Toronto  • 

Trieste  • 
Turin 


Natural  History  Society    - 

Central  Physical  Obsenra- 
tory. 


Soci^t^    Imp^riale     G^ 
graphiqoe 

Santiago - 

Marine  Ministry 

Singapore 

Conyict  JaU  Hospital 

Soathport 

ft                        " 
Femley  Obserratory 

Stockholm 

K-Svenska       Vetenskaps 
Akademien. 

Stonyhnrst      » 

Obserratory     -        -        . 

Polytechnische  Schale 


Imperial  Obserratory 

Edncation  Office 
Magnedcal  Observatory  - 


R  Accademia  di  Commercio 
e  Nautica. 

B.  Osservatorio 


BeporU  1868-71. 

By  F.  E.  Kitchener,  President. 
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Vol.  n.,  Part  2. 
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Etudes  M^trologiques. 
By  Dr.  H.  Wild,  Director. 

Travaux      M^teorologiques.      No.    2. 
September  1871. 

By  Dr.  A.  v.  Wojeikoff. 

Memoria  de  Marina,  1871. 

Meteorological  Observations,  September 

1871  to  September  1872. 
Abstracts,  1869-71. 

ByH.L.BandeU,M.D. 
Weekly  Abstracts  of  Observations  and 
Resulto,  1872. 
By  J.  Bazendell,  Esq.,  F.R.A.S. 

Meteordogiska  laktagelser  i  Sverige, 
1867-70. 
By  Prof.  E.  Edlund. 
Results  of  Magnetical   and  Meteoro- 
logical Observations,  1871.    Magnetic 
Survey  of  the  east  of  France  in  1869, 
No.  2. 
By  the  Rev.  S.  J.  Perry,  S.J. 
Uebersicht  iiber  die  meteorologischen 
Verhiiltnisse  Wttittembeigs  nach  den 
Resultaten    der     wurttembergischen 
Stationen,  December  1871  to  l^tem- 
ber  1872.     Die   Witterungsverhtlt- 
nisse    des    Jahres   1870.      Normale 
W&rmemittel    von     Stuttgart     und 
Heidenheim.    Hiilfstafeln  zur  Unter- 
suchung  und  Qebrauch  der  Aneroid- 
barometer. 

Bjr  Dr.  H.  Schoder. 
Matenalen  zu  einer  Elimatologie  des 
Eaukasus,  Vol.  I.,  Part  3.  Schemacha 
und  seine  Erdbeben. 
By  Dr.  A.  Moritz,  Director. 
Journal  of  Education,  Vol  XXV. 
By  the  Rev.  £.  Ryerson,  D.D. 
Monthly      Meteorological      Register, 
January  to  June  1872. 
By  G.  T.  Kingston,  M^,  Director. 
Osservazioni  Meteorologiche,  November 
1871  to  October  1872.     Results  of 
Observations  for  1871. 
Bollettino   Meteorologico    ed    Astro- 
nomico,  1872. 
By  Sr.  Doma,  Director. 
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War  Office 
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Bulletin  M^t^orologique  Mensael, 
Vol.  I.,  No.  11  ;  VoL  n.,  Noe,  10- 
12  }  Vol.  ra.,  Nos.  11-13 ;  Vol.  IV. 
Nos.  1-7. 
By  MM.  Svanberg  and  Bubenson. 
Temperatur  van  het  zeewater,  &c. 
N.  A.  Oceaan, 

Jaarboek,  1868,  Part  II. 
1871,  Vol.   I. 
Boute  voor  stoomschepen  door  den 
indischen  Oceaan,  &o.    Suggestions 
on  a  uniform  system  of  Meteorological 
Observations. 
By  Dr.  Buys  Ballot,  Director,  and 
M.  Comelissen. 
Beobachtungen,    November    1871    to 
October  1872. 

Jahrbucher,  Bd.  VI.  1869. 
Telegraphische       Witterungsberichte, 
December  1871  to  November  1872. 
By  Dr.  C.  Jelinek,  Director. 
Wiener    Meteorologische      Beobach- 
tungen, 1867. 
By  Dr.  C.  v.  littrow,  Director. 
Zeitschrift,  Bd.  VTI. 

By  Dr.  0.  Jelinek. 
Beport  for  1870.    Monthly  Beports  for 

1871. 
Papers  on  the  Eastern  and  Northern 
Extension    of   the     Gulf     Stream. 
First  Supplement  to  do. 
By  Commodore  Jenkins. 
Beport  for  1870. 

By  Professor  J.  Henry,  Secretary. 
Astronomical  and  Meteorological  Ob- 
servations for  1869.    Beports  on  the 
Solar  Eclipse  of  22nd  December  1870. 
Discussion  of  Meteorological  pheno- 
mena observed  at  U.  S.  Naval  Ob- 
servatory, June  1842  to  January  1667. 
Beports  on  the  Observation  ofEncke's 
Comet   during   its  return   in  1871. 
Papers  on  the  transit  of  Venus  in 
1874.    Part  I. 
By  Admiral  Sands,  Superintendent. 
Daily    Weather    Beports    and  Maps, 
for  1872.    Annual  Beport  for  year 
1871. 
By  Brigadier-General  Myer,  U.S.A. 
Meteorological  Observations  at  various 
Stations,  July  1871  to  May  1872. 
By  J.Hector,  M.D.,F.B,S.,  Govern- 
ment Meteorological  Eeporter. 
Meteorologische  Beobachtungen,  Jany. 
to  November  1871. 
By  Dr.  B,  Wolf. 
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Solar  spots.    Historical  note  on  the  method  of  Least 

Squares. 
See  Madrid, 
w   Greenirich. 
Presidential  Address  to  Royal  Society,  Kov.  90, 1872. 
Synopsis  of  CUmatological  Statistics,  Canada,  January 

to  March  1872.    General  Begister  for  1871,  Halifax 
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Meteorological  Observations  at  Hali&z,  to  November 
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See  Naples. 
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„  Lisbon. 
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monthly  Rainfall  in  the  United  States. 
Meteorological  Report  for  1871. 
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See  Cracow. 

„   Toronta 

„   Rugby. 

„   Pesth. 

„   Copenhagen. 

„   Lyons. 

„    Calcutta. 

Studi  sul  Barometro  Aneroide. 
See  Munich. 

„   Paris. 

„    Vienna. 

„   Rome. 

„    Oxford. 

„   M.  Zurcher. 
Address  before  the  National  Agricultural  Congress  at 

its  meeting  in  St»  Louis,  May  1872. 
See  Mauritius. 

Magnetism  and  Deviation  of  the  Compass. 
See  Ottawa. 

„   Cbristiania. 

„   Tiflis. 
Summary   of   the   Weather   at   Helston  (Cornwall), 


1853/4/6^1871-2. 
^ber  die 


t)ber  die  Fortsetzung  eines  der  grossen  europaischen 
Weststiirme  in  das  Innere  Ton  Russland,  &c.  Uber 
die  Machtigkeit  der  oceanischen  Windtrifien,  &c. 
Das  System  der  Meeresstromungen  an  der  Sudspitse 
von  Amerika.  t)ber  die  Methode  der  Forschnng  in 
der  Geopbysik.  Ober  die  ungeftnderte  Richtung 
des  Zuges  der  Cirrus- Wolken  an  der  Ostseite  der 
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See  Washington. 

See  Lahore. 

Die  Erforschnng  des  Sud-Polar  Gebietes. 

On  the  Exploration  of  the  N.  Polar  Basin. 

Intomo  ad  una  macchina  elettro-magnetica.  SuUa 
permanenza  di  liquidi  volatili  in  tubi  manometriehi, 
&c.  Sulla  dispersione  delle  cariche  elettriohe  operata 
dair  aria. 

See  Stonyhurst. 

Mittheihingen.  Vol.  XVII.  No.  12.  Vol.  XVIIL 
Nos.  1-11. 

Erg&nzungsheft.    No.  31. 

SeePola. 

Meteorologische  Correroondenz.  Nos.  1-12.  Die 
j&hrliche  periodische  Verftnderung  des  Wasserstandes 
in  den  Marschen,  &c.,  im  Flussgebiete  der  Ema. 
Die  Winde  in  ihrer  Beziehung  sur  SalubritJU  und 
Morbilitat 

Meteorologische  Beobachtnngen  su  Klagenfort  De- 
cember 1871  to  November  1872. 

The  Climate  of  Uckfield. 

See  Modena. 
„  Singapore. 

Monthly  Returns  of  Rainfall  and  Meteorological  Obser- 
vations in  Barbados  to  November  1872. 

See  Kremsmunster. 

Die  Wirbelsturme,  Tornados,  und  Wetters&ulen  in  der 
Erd-Atmosph&re. 

See  Admiralty. 
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Abstract  of  the  Weather  at  Penzance  and  Neighbour- 
hood, 1868,  1869,  and  1871. 

See  Copenhagen. 

On  the  Origin  of  the  Great  Cyclones. 

SeeUpsala. 
„  Toronto. 

See  Washington. 

Climate  of  Brighton.  Summary  of  Meteorological  Ob- 
servations, January  to  August  1872.  Rainfall  of 
Sussex.  Earthquake  Shocks  in  Sussex.  Meteorology 
of  Sussex  for  1871. 

Bullettino  delle  Osservazioni  Ozonometriche-  Mete- 
oriche  fiitte  in  Roma,  September  1871  to  October 
1872.  Dimostrazione  e  determinazione  delta  vera 
existenza  deir  ozono. 

See  Stuttgart. 
„   Rome. 
„  Lisbon. 
„    Upsala. 

Monthly  Meteorological  Magazine ;  Vol.  \ll. 

Note  Bur  les  courants  maguetiques  observe  dans  les  flls 
tel^graphiques  pendant  Taurore  boreale  du  4  Fevticr. 

Description  d'un  met^orographe  imprimeur. 

See  Hong  Kong. 
„   Roorkee. 

Irregular  Barometric  Oscillations  at  Greneva  and  on  the 
Great  St.  Bernard.  Direction  of  the  Wind  at  Man- 
chester during  the  years  1849-61,  at  8h.  a.m.  On 
the  Number  of  Days  on  which  rain  falls  annually  at 
London,  from  Observations  made  during  the  56  years 
1807-62.  Examination  of  the  Mean  Temperature  of 
November  and  December.  On  the  Compensation  of 
Excess  or  Deficiency  of  Temperature  during  the 
Year.  The  Weekly  Temperature  at  Old  Trafford, 
Manchester,  for  1 850-66.  Solar  Radiation  at  ditto, 
for  1856-66.  Mean  Monthly  Temperature  at  ditto, 
1861-68,  and  also  the  Means  for  the  20  years  1849- 
68. 

Meteorological  Reports  of  the  Tyneside  Naturalists' 
Field  Club,  1871. 

See  St.  Petersburg. 
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„  Ziirich. 
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Les  Nadrages  c^l^bres. 
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PREFACE. 


The  Meteorological  Committee  consists  of  Fellows  of 
the  Royal  Society  who  have  been  nominated  by  its 
President  and  Ooimcil,  at  the  request  of  the  Board  of 
Trade,  for  the  purpose  of  superintending  the  Meteoro- 
logical duties  formerly  undertaken  by  a  Government 
Department,  under  the  charge  of  Admiral  FitzRoy. 

The  Committee  are  credited  with  a  sum  of  £10,000, 
voted  annually  in  the  Estimates,  for  the  administration 
of  which  they  are  wholly  responsible,  and  over  which 
they  are  given  the  entire  control. 

The  services  of  the  Committee  are  entirely  gratuitous. 

The  Meetings  of  the  Committee  are  held  regularly 
once  a  fortnight,  or  oftener  when  necessary,  when 
every  subject  on  which  action  has  to  be  taken  by  their 
executive  officers  receives  their  careful  consideration. 

MEMBERS  OF  THE  COMMITTEE  :— 

General  SibE.  Sabine,  RA.,  K.C.B.,  Chairman, 

Mr.  De  La  Rue. 

Captain  F.  J.  O.  Evans,  C.B.,  Hydrographer  to  the 
A.dmiralty. 

Mr.  Francis  Galton. 

Mr.  Gassiot. 

Rear- Admiral  G.  H.  Richards,  C.B. 

The  Earl  of  Rossb. 

Major-General  W.  J.  Smythe,  R.A. 

Major-General  R.  SxRACHEr,  R.E.,  C.S.I. 

Sir  Charles  Wheatstone. 

May,  1874. 
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R  EP  0  KT 
For  the  year  ending  December  Slst,  1873. 


PART  1. 

At  the  end  of  this,  the  seyenth  year  of  their  administration  of  Introdnction. 
the  Office,  the  Committee  have  to  report  that  it  continues  under 
the  same  management  as  heretofore,  namely,  that  of  Mr.  Robert 
H.  Scott,  as  Director,  assisted  by  Captain  Henry  Toynbee,  as 
Marine  Superintendent. 

In  their  own  body  there  have  been  considerable  changes.  To  Changee  on 
their  great  regret,  Mr.  Spottiswoode  has  found  himself  unable  to  Committee. 
devote  as  much  time  to  the  work  of  the  Committee  as  he  had 
previously  done,  and  has  handed  in  his  resignation.  His  place  has 
been  filled  by  Major-General  B.  Strachey,  while  the  name  of  tixe 
Earl  of  BoBse  has  been  added  to  the  list.  Furthermore,  the 
resignation  by  Bear- Admiral  Richards  of  the  post  of  Hydrographer, 
rendered  it  necessary  to  have  Captain  Evans,  his  successor  in  that 
office,  nominated  on  the  Committee.  At  the  same  time  Admiral 
Bichards  has  consented  to  continue  to  afford  his  colleagues  the 
benefit  of  his  assistance.  The  Committee  accordingly  (April  1874) 
consists  of  ten  instead  of  eight  members. 

The  most  important  circumstance  during  the  year  has  been  the  Vienna  Con- 
nomination  of  Mr.  Scott  by  Her  Majesty  s  Gt)vemment,  at  the  ^'^^' 
recommendation  of  the  Committee,  as  one  of  the  two  Delegates'*^ 
to  represent  this  country  at  the  International  Meteorological 
Congress  at  Vienna  in  the  month  of  September.  An  English 
translation  of  the  Report  of  Proceedings  at  the  Congress  has  been 
publi8hed.t  Mr.  Scott  has  been  elected  a  member  of  the  Per- 
manent Committee  for  carrying  out  the  resolutions  of  the  Coii^gress. 
A  summary  of  the  resolutions  adopted,  and  of  the  action  taken  at 
the  Congress  in  question,  as  well  as  at  the  Conference  at  Leipzig 
in  1872,  of  which  a  notice  appeared  in  the  last  Report  of  the  Com- 
mittee, will  be  found  in  Part  II.,  which  will  thus  contain,  in  a 
reasonably  concise  form,  most  of  the  rules  now  generally  adopted 
for  the  prosecution  of  Meteorological  Science. 

The  operations  of  the  Office  will,  it  is  hoped,  exhibit  a  steady 
advance  along  the  various  lines  of  investigation  which  have  from 
the  first  been  marked  out  by  the  Committee  for  the  employment  of 
their  staff. 

These  lines  are  three  in  number,  and  it  is  unnecessary  to  do 

*  The  other  being  Mr.  Alexander  Buchan,  Secretazy  of  the  Scottish  Meteorological 
Society. 

fBeport  of  the  Proceedings  of  the  Meteorological  Congress  at  Vienna.  Stanford 
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Sub-division  of  more  than  allude  to  their  names,  as  the  character  of  each  has  been 
rnqui^.^^         fully  given  in  previous  Reports.     Their  names  are — 

I.  Ocean  Meteorology,  iocluding  the  supply  of  instruments 
to  the  Royal  Navy. 
II.  Weather  Telegraphy. 
III.  Land  Meteorology  of  the  British  Islands. 
These  several  branches  will  now  be  discussed  seriatim. 

I. — OoEAN  Meteorology. 
Issue  of  instru-      The  principle  of  operations  as  to  the  collection  of  observations 
ments.  jj^  ^j^jg  branch  is  to  supply  on  loan  to  Captains  a  set  of  instruments 

properly  verified  at  Kew,  which  are  returned  to  the  Office  for 
recomparison  with  standards  as  soon  as  the  voyage  is  over.  The 
loan  is  granted  on  condition  of  observations  being  taken  with  the 
instruments,  and  entered  in  a  register  supplied  for  the  purpose, 
which  is  sent  into  the  Office  when  filled.  The  instruments  sup- 
plied to  a  ship  consist  of— 

1  Marine  barometer  (Kew  pattern), 
6  Thermometers  with  a  thermometer  screen, 
4  Hydrometers^ 
and  in  exceptional  cases  an  azimuth  compass  is  added. 

Observations  made  with  instruments  which  have  not  been 
supplied  or  authentically  verified  by  the  Office,  are  not  employed 
in  the  investigations.  Aneroid  readings  are  never  used. 
Supply  to  the  The  foregoing  remarks  apply  to  the  Merchant  Service.  As 
Royal  Navy,  regards  the  Royal  Navy,  the  Office  is  entrusted  by  the  Admiralty 
with  the  duty  of  supplying  all  ships  in  commission  with  aU  the 
meteorological  instruments  required  in  the  service.  The  case  of 
such  issue  is  on  a  totally  different  footing  from  that  to  a  merchant 
ship,  inasmuch  as  there  is  no  condition  annexed  as  to  the  return  of 
observations  to  the  Office,  the  keeping  of  a  special  register  besides 
the  ship's  log  being  entirely  voluntary.  However,  some  very 
valuable  registers  have  been  from  time  to  time  received  from  Her 
Majesty's  ships,  among  which  may  be  specially  noticed  H.M.S. 
''  Pearl,"  Commodore  J.  G.  Goodenough,  and  H.M.S.  "Challenger," 
Captain  Q.  Nares,  in  the  year  1873. 
Collection  of  The  Committee  need  only  refer  to  their  former  Reports  for  a 
observations,  f^u  account  of  the  care  exercised  in  the  selection  of  observers  and 
in  the  examination  of  their  registers  when  sent  in,  so  as  to  ensure 
that  all  the  particulars  as  to  the  position  of  the  instruments,  &c., 
should  be  ascertained  from  the  observer  while  they  are  fresh  in 
his  memory,  and  recorded  for  future  reference. 

In  addition  to  the  supply  of  instruments  direct  from  the  Office 
in  London,  a  stock  is  kept  at  some  of  the  more  important  seaports, 
the  Agents  in  charge  of  them  receiving  a  fee  for  each  case  of  issue 
and  return,  and  a  further  fee  for  each  observer  obtained  through 
him  who  furnishes  first-class  observations.  The  names  of  all 
applicants  for  instruments  are  submitted  to  Captain  Toynbee  for 
approval  prior  to  the  supply. 
Presentation  of  To  each  observer  who  has  obtained  the  mark  «  excellent "  a 
t^ot  quarts.     ^^^  ^^  ^^  Atlantic  PUot  Charts,  or  of  the  Wind  and  Weather 
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Charts  of  the  Atlantic,  Pacific,  and  Indian  Oceans  ia  presented. 

Observers   who  have  already  received   these    charts,   and   who  Presentation  of 

may  continue  to  observe  for  the  Office,  have  the  special  thanks  of  ^^^*  Charts. 

the  Committee  for  each  register  which  has  received  the  mark  of 

^'  excellent."    They  also  get  such  publications  of  the  Office  as  are 

likely  to  be  of  interest  to  them. 

The  names  which  have  been  added  during  the  financial  year  to 
the  list  given  in  last  year's  Eeport  are  as  follows : — 

Presentation  of  Admircdty  Charts, 
Captain's  name.  Ship. 

Baldereton,  James  William  -  -  **  Rajmahal." 

Freeman,  Thomas  William  -  -  S.S.  "  Wisconsin." 

*GrOodenough,  James  Greorge  -  -  H.M.S.  *'  Pearl." 

jHosken,  Henry  -  .  .  .  Po. 

Johnson,  Charles  -  -  -  *'  St.  Lawrence." 

Kerr,  Alexander  -  -  -  "  Ardgowan." 

Mackie,  Thomas  -  -  -  S.S.  <*  Mazinthien." 

Newton,  James  William  -  -  S.S.  "  Grenadier." 

Sutherland,  James  Taylor  -  -  "  Maggie." 

Tully,  Thomas  -  -  -  -  "Baroda." 

Wadham,  Thomas  Littleford  -  -  "Vere." 

Two  of  the  above  names  are  those  of  officers  in  the  Royal  Navy, 
to  whom  the  Committee  do  not  feel  themselves   at  liberty  to 

{►resent  Admiralty  Charts ;  they  have  therefore  only  received  the 
etters  of  thanks. 

In  Appendix  II.  will  bs  found  a  list  of  all  the  observers  whose 
logs  have  been  classed  as  "  excellent,"  since  the  beginning  of  the 
year  1869.  Some  of  the  gentlemen  mentioned  in  the  list  have 
been  regular  observers  for  the  Office  for  many  years. 

The  geographical  distribution  of  the  vessels  in  which  obser-  "^^^^^^^^  ^ 
vations  were  being  taken  at  the  close  of  the  year  1873  was  as  vations  are 

follows :  —  being  derived. 

Voyages.  Ships. 

To  Baffin's  Bay  or  Greenland  -  -  -  -  6 

„  East  Coast,  North  America  -  -  -  -  9 

On  East  Coas^  North  America  -  -  -  -  3 

„   West  Coast,  North  America  -  -  -  -  3 

To  West  Indies  -             -  -  -  -  -  5 

„  East  Coast,  South  America  -  -  -  -  3 

„   West  Coast,  South  America  -  -  -  -  5 

„  West  Coast,  Africa    -  -  -  -  -  8 

On  East  Coast,  Africa     -  -  -  -  -  1 

To  Ausii-alia  and  New  Zealand  -  -  -  -  8 

„  India,  vi&  the  Cape    -  -  -  -  -  19 

„   India,  vi&  Suez           -  -  -  -  -  1 

In  Indian  Seas    -             -  -  -  -  -  2 

To  China  Seas,  via  the  Cape  -  -  -  -  2 

„   China  Seas,  vi§,  Suez  -  -  -  -  -  8 

„   Mediterranean  Ports  -  -  -  -  -  1 

„  Home  Ports  -            -  -  -  -  -  2 

75 

*  Commodore.  f  NaTigating  lieutenant. 
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Appendix  No.  III.  contains  a  list  of  the  documents  rec^ved 

during  the  year  in  this  department,  of  which  105  are  ships'  registers. 

Charts  of  ^^  ^^^  ^^  Beport  it  was  announced  that  the  Committee  had 

Equatorial        decided  to  issue  Monthly  Charts  for  two  degree  squares  for  the 

?fiS?5«n.w»o«  district  of  the  Atlantic  Doldrums,  known  as  Square  3,  and  the 

.w»o«  j.^j^^Qg  jjjj.  selecting  this  small  area  were  fiilly  detailed 

These  charts  are  now  completed,  and  the  explanatory  letter- 
press is  in  a  forward  stage  of  preparation,  so  that  the  whole  work 
will  be  published  in  the  course  of  the  summer. 

In  an  Appendix,  a  selection  of  the  best  quality  logs  has  been 
made  from  tne  mass  of  obseryations  used  in  the  general  discussion 
of  Square  3,  and  of  those  only  the  registers  in  which  the  obser- 
vations have  been  entered  regularly  at  intervals  of  every  four  hours. 
The  four-hourly  means  of  Barometer,  and  Air  and  Sea  Temper- 
ature have  been  deduced  for  each  month,  and  for  the  year,  in  the 
northern  and  southern  halves  of  the  square;  and  from  these 
means  have  been  calculated  the  constants  in  the  periodical  ex- 
pression for  the  diurnal  variations,  and  therefrom  the  ipost 
probable  values  for  each  hour  of  the  day,  as  well  as  the  various 
maxima  and  minima. 

The  results  obtained  are  very  interesting  and  satisfactory,  smd 
show  not  only  a  remarkable  regularity  of  diurnal  changes  but  also 
the  extremely  small  variation  in  Pressure  or  Temperature  through- 
out the  year  in  those  latitudes. 

This  work  is  a  continuance,  on  a  much  greater  scale,  of  the  in- 
vestigation made  under  the  superintendence  of  Admiral  FitzRoy, 
in  the  year  1H61,  (Seventh  Number  of  Meteorological  Papers,)  and 
as  there  stated,  *^  a  value  or  correction  may  be  obtained  for  baro- 
metrical observations  made  on  board  any  ship  crossing  the  Equator  " 
from  the  tables,  with  a  near  approximation  to  truth.  It  also  serves 
the  purpose  of  a  test  as  to  the  accuracy  of  the  observations  returned 
to  the  OflSce  by  captains  who  have  crossed  the  district  in  question. 

Having  thus  finished  the  work  for  Square  3,  which  may  fairly 
be  termed  a  monograph  for  the  district,  the  circumjacenl  squares 
38,  39,  40,  2,  4,  301,  302,  and  303  have  next  been  taken  up,  but 
inasmuch  as  Square  3  contains  as  much  as  59**/o  of  the  infor- 
mation in  existence  in  the  OflSce  for  the  entire  area  of  the  Atlantic, 
between  10°  S.  and  20°  N.,  occupying  fully  15  times  the  space 
of  its  central  square,  it  is  obvious  that  ^e  materials  for  any 
other  square  will  not  bear  as  minute  a  sifting  as  that  to  which  the 
observations  for  Square  3  have  been  subjected. 

The  results  for  each  month  as  regards  each  strip  of  three  squares 
will  be  published  on  one  chart,  but  for  areas  of  6°  of  longitude  by 
2°  of  latitude,  instead  offer  2°  Squares. 

The  infonnation  obtained  from  ships'  logs  for  Square  301  will 
be  rendered  materially  more  complete  by  Uie  observations  taken 
at  Ascension  by  the  late  Lieut.  Kokeby,  B.M.,  for  the  space  of 
two  years,  comprising  regular  anemometrical  records  as  well  as  the 
ordinary  contents  of  a  meteorological  register. 

The  Committee  may  now  confidently  expect  that  by  the  end  of 
the  year  their  staflT  will  have  completed  the  examination  of  the 
nine  squares  above  referred  to  with  the  utmost  extent  of  minute- 
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Hess  and  accuracy  justified  by  the  amount  of  materials  at  command, 
which,  as  will  have  been  perceived,  are  far  from  enough  to  allow 
of  the  preparation  of  satisfactory  charts  for  the  entire  area. 

The  Committee  would  here  observe  that  it  has  been  often  re-  Relative  value 
marked  that  their  chief  attention  should  be  directed  to  the  utili- ®^°^^^^®^ 
zation  of  the  more  recent  materials,  and  that  the  store  of  old  logs  ™* 
should  be  considered  as  of  more  secondary  importance.  *    Such  an 
opinion  as  this  is  affected  by  a  serious  misconception  of  the  mode 
of  dealing  with  the  subject  of  Ocean  Meteorology  enforced  by  the 
nature  of  the  materials  at  hand  for  discussion. 

It  is  perfectly  impossible  to  obtain  means  of  any  value  from  the 
observations  say  of  the  last  six  years.  The  table  of  the  distribu- 
tion of  observing  ships  is  a  sufficient  proof  of  this.  The  only 
immediate  use  to  which  recent  logs  can  be  put  is  to  the  prepara- 
tion of  synoptic  charts  of  weather,  while  mean  meteorological 
results,  to  be  of  value,  must  depend  on  the  comparison  of  all  the 
good  observations  available  for  the  district  from  all  the  logs 
accessible  to  the  Office. 

With  reference  to  the  subject  of  Synoptic  Charts  mention  was  Weather  of 
made  in  the  last  Report  of  the  investigation  into  the  weather  of  ^"*f^Atf ^t 
the  Atlantic  in  February  1870,  at  the  time  of  the  loss  of  the 
steamer  "  City  of  Boston."  In  the  month  of  August  last  another 
storm  of  exceptional  severity  visited  the  coast  of  Nova  Scotia  and 
wrought  much  damage.  Aji  account  of  this  storm  has  already 
been  prepared  by  the  Chief  Signal  Office  of  the  United  States, 
and  published  in  the  Report  of  that  Office  for  1873.  ITie  Com- 
mittee have,  however,  requested  Captain  Toynbee,  at  his  own  sug- 
gestion, to  collect  as  much  information  for  the  weather  over  the 
Atlantic  during  the  entire  month  of  August  as  is  possible,  in  order 
to  throw  light  on  the  conditions  which  preceded  and  succeeded  the 
disturbance,  as  well  as  into  the  character  and  course  of  the  storm 
itself  Accordingly  invitations  have  been  issued  to  all  British 
shipowners  to  lend  to  the  Office  all  logs  of  ships  in  the  Atlantic 
during  any  portion  of  the  month. 

Of  minor  investigations  the  Committee  would  notice  the  com-  Bermuda 
pletion  of  the  discussion  of  the  anemometrical  returns  from  Anemometry. 
Bermuda  for  four  years,  which  was  noticed  in  the  last  Report.  It 
will  be  remembered  that  these  results  have  been  the  long-delayed 
outcome  of  a  recommendation  of  the  British  Association  at  their 
meeting  in  Dublin  in  1857,  to  the  effect  that  two  anemometers 
should  be  erected  on  selected  stations  in  the  Atlantic.  One  of 
these  instruments  was  sent  to  Bermuda,  and  has  remained 
there  ever  since,  though  the  records  are  only  available  for  four 
years,  as  explained  in  the  introduction  to  the  discussion.  The 
other  was  first  placed  at  Halifax,  and  then  removed  to  Sandwick 
Manse  in  the  Orkneys. 

The  information  as  to  wind  has  been  supplemented  by  such 
data  for  the  barometer,  &c.,  as  were  obtainable  for  the  islands 
during  the  years  over  which  the  investigations  extended.  The 
observations  from  which  these  have  been  deduced  were  taken 
at  the  station  of  the  Royal  Engineers,  and  for  copies  of  them  the 
Office  is  indebted  to  the  kindness  of  General  Sir  H.  James,  F.R.S. 


10 


Report  of  the  Meteorological  Committee 


Results  of 
Sir  J.  Ross's 
Antarctic 
Expedition. 


The  discussion  of  the  observations  taken  during  Sir  J.  Koss'b 
Antarctic  expedition  has  been  completed  and  published.^ 

The  materiala  for  this  paper  have  been  the  observations  taken 
south  of  the  latitude  60°  S.,  on  board  H.M.S.  "Erebus'*  and 
"Terror "in  the  years  1840-3,  and  H.M.S.  "Pagoda"  in  1845. 
It  is  hoped  that  this  investigation  may  be  of  use  in  connexion  with 
any  expedition  sent  to  the  southern  seas  for  observing  the  tranat 
of  Venus  in  1874,  or  any  future  expedition  to  these  regions,  inas- 
much as  several  Arctic  voyagers  and  physical  geographers  have 
expressed  wishes  for  any  information  which  the  Office  could 
furnish  on  the  subject  of  Antarctic  Meteorology.  It  has  also  been 
already  consulted  by  captains  proposing  to  follow  whaling  in  the 
Southern  Seas. 

Six  sets  of  observations  made  during  the  civil  day  have  been 
kept  together  in  order  that  the  mean  results  may  fairly  represent 
daily  values.  These  means  are  given  for  areas  measuring  5°  in 
longitude  and  2^  in  latitude.  This  proportion  was  taken  to  suit 
the  convergence  of  the  meridians,  from  which  it  results  that  in 
latitude  60^  S.  one  degree  of  lonmtude  has  just  half  the  length 
of  one  degree  of  a  great  circle,  while  of  course  as  the  latitude  in- 
creases the  degrees  of  longitude  become  of  less  length,  so  that  in 
reality  more  importance  has  been  given  to  longitude  than  to  lati- 
tude. Notes  are  appended  to  the  tables  of  meteorological  results, 
containing  information  as  to  currents,  ice  conditions,  and  observa- 
tions relating  to  the  fauna  &c.,  such  as  the  appearance  of  whales 
and  birds.  Sir  J.  C.  Ross  in  his  narrative  "  Voyage  to  the 
Southern  Seas,"  has  remarked  "the  cause  of  the  atmospheric  pre&- 
"  sure  being  so  very  much  less  in  the  southern  than  in  the  northern 
"  hemisphere  remains  to  be  determined,  and  I  trust  that  the  very 
'*  extensive  series  of  observations  made  on  board  the  'Erebus' 
**  and  *  Terror '  will  be  of  material  assistance  in  this  important 
"  inquiry."  This  latter  consideration  has  led  to  the  computation 
of  the  mean  pressure  and  mean  temperature  in  zones  of  latitude, 
and  to  the  investigation  of  the  diurnal  range  of  pressure  and 
temperature  from  the  whole  of  the  observations  for  January  and 
February.  It  is  only  the  months  December  to  March  that  are 
represented  ;  as  for  the  winter  season  no  obsjervations  are  available 
for  the  region. 

It  may  here  be  added  that  the  mean  heights  of  the  barometer 
from  the  aggregate  of  the  observations  is  as  follows : — 


Latitudes. 


No.  of  Observations. 


Mean  Pressure. 


60°  to  67° 
65°-  71° 
70°  -  75° 
75°  -  78° 


60°  -  78° 


1,650 
852 
456 
408 


3,366 


Inches. 
29- 122 
29-030 
28-898 
28-970 


29  055 


*  "  Contributions  to  our  Knowledge  of  the  Meteorology  of  the  Antarctic  Regions." 
Stanford.     Price  2*.  €</, 
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These  results  indicate  that  the  lowest  pressure  lies  between  lat. 
70°  and  75°  S.,  and  confirm  the  remark  of  Sir  J.  C.  Ross  that 
^'  in  the  highest  southern  latitudes  the  barometer  at  29  inche?, 
*'  we  learnt  to  consider  to  indicate  fine  weather  although  in 
"  England  such  a  depression  would  be  regarded  very  differently." 

In  direct  connexion  with  the  transit  of  Venus  and  the  selection  Meteorology  of 
of  Kerguelen  Island  as  an  observing  station  the  Committee  received  ^J^^^^° 
in  the  month  of  October  a  request  from  the  Astronomer  Royal 
for  any  information  contained  in  the  OflSce  for  the  region  in 
question  and  for  the  month  of  December.  Instructions  were  at 
once  given  for  the  extraction  of  the  information  from  the  logs,  and 
the  data  required  by  the  Astronomer  Royal  were  ftirnishcd  to 
him.  At  the  same  time  a  much  fuller  discussion  of  the  climate 
of  the  island  haa  been  prepared  in  case  of  its  being  called  for,  and 
an  abstract  of  this  paper  has  been  supplied  to  the  Admiralty  for 
publication. 

The  subject  of   Ocean  Meteorology  did  not   receive  a  much  International 
fuller  treatment  at  the  Congress  of  Vienna  than  at  the  Leipzig  ^J^J^"™® 
Conference  in  the  previous  year,  owing  to  the  fact  that  it  had  not  "  ^  ^^^°  ^^' 
been  given  sufficient  prominence  in  the  official  invitations  to  the 
Congress.     The  only  question  debated  was, — 

"  In  what  way  can  Maritime  Meteorology  be  best  introduced 
**  into  the  system  of  general  meteorology." 

And  while  the  resolutions  of  the  Leipzig  Conference  were  confirmed 
it  was  finally  decided  to  take  steps  for  the  assemblage  of  a  Mari- 
time Conference  to  re-consider  the  decisions  of  the  Brussels  Con- 
ference in  1853.  This  subject  has  been  ultimately  referred  to  a 
sub-committee  composed  of  the  following  members:  Professor 
Buys  Ballot  (Holland),  Professor  Mohn  (Norway),  Capt.  Mouchez 
(France),  Dr.  Neumayer  (Germany),  and  Mr.  Scott,  the  Director  of 
the  Office  (for  this  country). 

Appendix  IV.  contains  a  list  of  the  contents  of  the  publications 
issued  by  the  Office  during  the  year  in  continuation  of  that  given 
in  the  Report  for  1872,  p.  69. 

In  Appendix  V.  will  be  found  a  list  of  all  the  instruments  Stock  of 
supplied  to  ships  in  the  Royal  Navy  during  the  year,  with  a  instruments. 
statement  of  the  entire  stock  and  distribution  of  instruments 
standing  on  the  books  to  the  account  of  the  Admiralty  on  the 
31st  December  1873.  This  latter  statement  is  prepared  from 
the  latest  returns  furnished  by  the  storekeepers  at  the  respective 
dockyards,  &c. 

Appendix  YI.  gives  similar  information  with  regard  to  the 
Board  of  Trade  instruments. 

II. — ^Weather  Telegraphy. 

The  number  of  stations  remains  the  same  as  it  was  at  the  date  Stations. 
of  the  last  Report,  and  with  few  exceptions  the  service  has  been 
performed  in  a  very  satisfactory  manner  throughout  the  year. 

The  only  station  whence  the  reports  have  not  been  received 
with  almost  perfect  regularity  has  been  Sumburgh  Head,  and  that 
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outpost  has  been  nearly  useless  to  the  Office  for  the  purposes 
of  daily  weather  intelligence^  inasmuch  as  the  cable  connecting 
the  Shetland  with  the  Orkney  Islands,  has  not  been  in  working 
order  for  more  than  15  weeks  out  of  the  year,  and  even  then 
the  reports  were  usually  very  late  in  arriving.  These  circum- 
stances are  especially  unfortunate  as  the  post  of  observation  is  a 
very  good  one,  and  the  reports  are  not  replaceable  by  any  others, 
while  the  intelligence  is  of  even  higher  importance  to  the  eastern 
shores  of  the  North  Sea  than  to  our  own  coasts.  The  reports 
have,  however,  been  received  by  post  regularly. 

The  only  changes  of  observers  during  the  year  1873  have  been 
as  follows : — At  Leith,  where  the  former  reporter  Air.  Bolton 
has  removed  his  residence  to  Edinburgh,  his  duties  were  handed 
over  to  another  telegraph  clerk,  Mr.  TumbuU,  whom  he  had 
previously  trained  to  the  duty. 

At  the  close  of  the  year  the  observer  at  Portsmouth  resigned, 
and  as  a  substitute  could  not  readily  be  found  at  that  place,  it 
was  decided  to  transfer  the  instruments  to  Hurst  Castle,-  at 
the  entrance  to  the  Solent,  a  situation  which  affords  much  better 
exposure  both  to  wind  and  sea  than  could  be  obtained  at  Ports- 
mouth. The  Post  Office  authorities  have  kindly  granted  per- 
mission to  their  derk  at  Hurst  Castle  to  undertake  the  duty  of 
reporting. 

The  stations  were,  as  usual,  inspected  during  the  year,  excepting 
a  few  whose  uniform  regularity  of  service  showed  that  the  duty 
might  be  safely  waived.  The  exceptions  were  Bidston  Observa- 
tory, Nottingham,  Radcliffe  Observatory,  Oxford,  Roche's  Point, 
Scarborough,  and  Sumburgh  Head. 

The  communications  with  the  Continent  have  been,  on  the  whole, 
satisfactory  during  the  year,  the  only  exceptions  having  been  those 
from  the  Observatorre  de  Paris  and  from  Corunna,  which  have  not 
been  so  regular  as  might  be  wished,  especially  in  regard  of  those  from 
Corunna,  Avhich  have  hardly  ever  arrived  in  time  to  be  of  service. 

In  the  Reports  for  1861  and  1862  allusion  was  made  to  a 
proposal,  made  in  the  first  instance  by  Professor  Buys  Ballot,  and 
supported  by  some  British  meteorologists,  that  measures  should  be 
taken  to  ensure  the  daily  receipt  of  intelligence  from  the  Azores. 
With  reference  to  this  suggestion  it  has  been  asserted  fhat  there 
is  no  country  which  would  benefit  so  much  by  this  intelligence 
(that  from  the  Azores)  as  Great  Britain. 

A  most  careful  comparison  between  the  daily  observations  from 
Valencia  in  Ireland  and  Angra  do  Heroismo  in  the  Azores,  for  the 
space  of  2^  years,  has  been  instituted  in  the  Office,  and  the  result 
has  shown  beyond  the  possibility  of  a  doubt  that  there  is  but  little, 
if  any,  connexion  traceable  between  the  phenomena  recorded  at 
the  two  stations,  and  that  the  reports  from  a  station  situated  at 
the  Azores  would  be  practically  useless  to  us  in  giving  early 
intimation  to  us  of  approaching  storms,  so  that  the  opinion  above 
quoted  is  unsupported  by  any  proof. 

The  Committee,  however,  must  not  be  understood  to  imply  that 
the  establishment  of  such  a  communication  as  that  to  the  Azores 
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would  not  be  of  great  importance  to  the  Science  of  Meteorology, 
but  thej  think  that  it  has  been  shown  suflSciently  that  their  own 
attention  can  be  more  ))rofitably  directed  to  our  own  west  coasts. 

■In  connexion  with  the  last-named  district  the  Committee  had  New  station 
at  one  time  some  hopes  that  they  would  have  been  able  to  have  on  West  Coast 
established  a  station  at  Mullaghmore,  a  low-lying  point  on  the  desirable. 
south  side  of  Donegal  Bay,  near  the  town  of  Sligo.    Unfortunately, 
however,  the  Post  Office  authorities  have  declined  to  extend  the 
wires  to  the  coast  at  this  point,  so  that  the  Office  is  still  without 
daily  information  from  stations  along  the  important  and  extended 
line  of  coast  from  Valencia  to  Lough  Foyle.     It  is  most  desirable 
that  this  break  should  no  longer  exist. 

The  only  change  in  the  arrangements  with  the  Continent  has  Exchange  of 
been  the  commencement  in  the  month  of  April  of  the  regular  infonnation 
receipts  of  reports  from  the  Scaw  in  Denmark,  and  from  four  continent, 
stations  in    Sweden ;   Haparanda,    Hernosand,    Stockholm,    and 
Wisby,  in  return  for  which,  last  the  Swedish  Office  receives  the 
same  reports  as  are  sent  to  Copenhagen  and  Christiania,  viz.,  those 
from  Yarmouth,  Valencia,  and  Thurso,  the  last-named  twice  a  day. 
This  information  is  transmitted  free  of  charge  over  the  lines  of  the 
Great  Northern  Telegraph  Co.     The  daily  reports  sent  to  Copen- 
hagen are  forwarded  thence  to  Hamburgh  in  time  for  publication 
in  the  afternoon  papers. 

In  addition,  the  Office  supplies  to  the  offices  at  Copenhagen 
and  Utrecht,  a  telegram  containing  the  most  important  baro- 
metrical readings  and  wind  observations  whenever  the  total 
amount  of  difference  in  barometrical  readings  over  the  area  covered 
by  the  network  of  the  British  system,  exclusive  of  the  extreme 
stations,  such  as  Corunna,  Toulon,  Haparanda,  Christiansund,  &c. 
exceeds  0*7  in. 

It  wiU  thus  be  seen  that  the  Office  is  directly  responsible  for  all 
the  Meteorological  information  transmitted  by  telegraph  to  the 
Continent,  excepting  the  regular  supply  of  reports  to  Holland, 
which  has  been  organized  by  Professor  Buys  Ballot,  indepen- 
dently  of  the  Office. 

The  Office  receives,  or  would  receive,  were  the  Continental 
telegraphic  communications  and  that  with  the  Shetlands  perfect, 
51  reports  every  morning,  and  9  every  afternoon,  except  on 
Sundays,  being  an  increase  of  5  on  the  number  reporting  last  year. 
The  stations  are  situated  along  the  entire  coast  of  the  Continent, 
from  Christiansund,  in  lat.  63**  N.,  to  Corunna,  in  lat.  43°,  as 
weU  as  along  the  western  shore  of  the  Baltic. 

The  daily  observations  are  taken  at  8  a.m.,  Greenwich  time.  Preparation  of 
and  most  of  the  telegrams  arrive  in  London  about  9  o'clock,  when  2?*^^^^^**^^ 
the  Intelligence  Department  of  the  Post  Office  extracts  from  them 
the  portions  required  for  its  wind  and  weather  reports.  They  are 
then  at  once  transmitted  to  the  Office  by  the  private  wire.  About 
two  hours  are  required  for  their  reduction,  discussion,  and  the 
preparation  of  the  Daily  Weather  Keport,  copies  of  which  are 
ready  by  about  II  a.m.,  and  are  at  once  supplied  for  the  afternoon 
ii?sue  of  several  of  the  London  papers.     A  wind  chart  for  the  day 
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is  also  drawn  for  the  "  Shipping  Gazette."  A  brief  telegraphic 
resum^  of  the  weather  is  despatched  to  the  Marine  Ministiy  in 
Paris,  and  if  necessary^  telegraphic  intelligence  of  storms  or  of 
atmospherical  disturbance  is  sent  to  our  own  coasts  and  to  foreign 
countries.  Later  in  the  day  the  foreign  telegrams^  and  subse- 
quently the  afternoon  reports,  come  in.  The  Daily  Weather  Charts 
are  drawn  by  noon,  and  forwarded  to  the  lithographers  to  be 
printed.  The  copies  for  postal  distribution  are  received  at  the 
Office  at  about  3.30  p.m.  The  total  number  of  copies  issued  CTcry 
day  is  about  530. 

The  list  of  institutions  and  persons  who  receive  the  Charts  free 
will  be  found  at  Appendix  VIiI. 

The  idea  has  been  often  entertained  that  it  would  be  desirable 
to  prepare  daily  charts  capable  of  reproduction  in  the  daily  press. 
This  has  at  last  been*  rendered  feasible  by  the  efforts  of  Mr.  F. 

Galton^  to  whom  his 
brother  members  of 
the  Committee  are 
indebted  for  so  many 
of  the  special  me- 
chanical appliances 
used  in  the  Office. 
At  his  suggestion 
Messrs.  Shanks  and 
Johnson,  of  the 
Patent  Type-Found- 
ing Co.,  have  devised 
a  ibrm  of  drill  panta- 
graph  for  copying 
such  chart«i^  and 
furthermore  have  in- 
vented a  composition 
which  will  bear  to 
be  used  as  a  mould 
for  a  type  metal  cast 
immediately  after  it 
is  engraved.  The 
method  is  now  so  far 
perfect  that  a  cast 
mounted  for  print- 
ing  in  a  newspaper 

Maar7th-6«.in.  «oq        u         nrAniirftil 

Th«  mortimportMtre^UngB  of  the  Barometer  Mid  Thennometo  aw      ."^  ,         F^'F**'^^ 

giten  in  figures  thin,  S0.1S  and  00.0.  TliecarfaiantlUMoreqaalbaio-  Wltlim    ICSS    than   an 
awtriflalprearore,  and  where  they  aw  lj«&entbeoooi»  to  {^j^    fhtu   fimi» 

nie  direction  of  the  wind  to  ihoimlvantiwfflytagbefow  It.  and  the    ,^    "^^    "*®   ^"°® 
force  (Bmmrart  SeaUJ  to  indicated  thus.  O  for  catan  and  ftnel, ^^  the      pattern        chart 

far«.8t«4._.5to7..^8toio.^^iotoa  ^cach^    the    works, 

and   the    Comnuttee    here   subjoin    a    specimen  of   the  result 
obtamed. 

The  Office  has  entered  cordially  into  the  proposal  made  by 
Brigadier-Qeneral  Albert  J.  Myer,  chief  signal  officer,  Washing- 
ton,  for  the  introduction  of  a  system  of   really  synchronous 
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observations    at  a   definite    epoch   daily  all    over    the    earth's 
surface. 

The  time  selected  is  12.43  p.m.  Greenwich  time,  and  invitations  Synchronous 
have  been  issued  to  private  observers  to  co-operate  with  the  Office  observations. 
and   supply   schedules   of  observations  taken   according   to   the 
directions.      More  than  sixty   promises   of   returns  have   been 
received. 

Copies  of  the  observations  are  sent  to  Washington,  duplicates 
being  retained  in  the  Office,  and  the  Chief  Signal  Office  supplies  in 
return  copies  of  its  Monthly  Review,  through  this  Office,  to  any 
gentlemen  who  may  join  in  the  scheme. 

The  plan  has  been  adopted  by  most  European  nations,  and  it  is 
hoped  to  extend  it  to  Asia.  It  was  set  in  operation  at  the  beginning 
of  the  year  1874. 

The  Committee  would  point  out  that  some  such  plan  as  the 
above  has  long  been  requisite,  in  order  to  render  it  possible  to 
prepare  correct  synchronous  weather  charts  for  a  large  area  of  the 
earth's  surface,  and  that  if  it  be  persistently  carried  out  a  great 
advance  in  our  knowledge  of  weather  must  necessarily  result 
from  it. 

The  Committee  are  glad  to  eay  that  a  movement,  originating  Proposal  for  an 
with  their  representative,  Mr.  Scott,  at  the  Vienna  Congress,  in  ^^^^^  tek- 
favour  of  the  adoption  of  an  international  code  for  weather  tele- 
graphy  has  met  with  approval,  and  that  the  matter  was  referred 
to  him  and  Professor  Wild,  of  St.  Petersburg,  for  further  con- 
sideration. 

The  intelligence  of  storms  which  is  sent  out  from  the  Office  Telegraphic 
varies  in  character,  according  to  the  requirements  of  the  place  fiK*^^^  *"" 
which  receives  it.  In  Appendix  IX.  will  be  found  a  list  of  the  ^  ^^"^^* 
stations  which  are  furnished  with  signals,  in  accordance  with 
circular  278  of  the  Board  of  Trade,  issued  in  November  1867,* 
(Report  for  1869,  Appendix  VIII.)  These  stations  were,  at  the 
end  of  December,  129  in  number,  situated,  64  in  England,  14  in 
Wales,  32  in  Scotland,  13  in  Ireland,  3  in  the  Isle  of  Man,  and  3 
in  the  Channel  Islands.  Lamps  for  night  use  are  supplied  to 
a  few  of  the  stations.  All  the  stations  have  been  established 
under,  and  are  in  accordance  with,  the  terms  laid  down  in  the 
circular,  excepting  the  dockyards,  which  are  of  course  under 
Admirdty  management.  The  messages  sent  consist  of  an  order 
to  hoist  the  signal,  accompanied  by  a  brief  explanation  of  the 
reasons  why  it  is  to  be  hoisted.  The  message  is  posted  up  for  the 
information  of  the  public  as  soon  as  it  is  received.  It  continues  in 
force  for  48  hours,  and  no  longery  from  the  time  of  its  issue  from 
London,  unless  modified  by  a  subsequent  telegram,  which  is 
frequently  sent,  either  when  the  danger  is  known  to  have  passed 
over,  or  when  there  are  signs  of  the  approach  of  another  storm. 

In  addition  to  the  foregoing,  a  telegram  consisting  of  reports 
of  the  atmospherical  pressure  and  the  wind  at  the  most  impor- 

♦  This  circular  has  been  entirely  modified  by  a  subsequent  circular,  No.  717  of 
1874. 
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tant  stations,  is  8ent  daily  to  the  Underwriters'  Booms,  Liverpool, 
the  entire  expen:<e  of  the  transmission  being  borne  by  that 
Association. 

All  intelligence  sent  to  the  coasts  is  also  forwarded  to  Lloyd's 
Booms,  where  it  is  at  once  posted  up  for  the  information  of  the 
members. 

No  change  has  been  made  in  the  character  of  the  intelligence  of 
storms  sent  to  foreign  countries,  so  that  the  previous  reports 
of  the  Office  give  full  information  on  this  head. 

The  comparison  has  been  instituted  between  the  warnings  issued 
and  the  weather  experienced  on  our  coasts,  as  was  the  case  in  the 
three  previous  years.  The  method  of  testing  the  warnings  has 
been  fully  explained  in  the  Beport  for  1872,  p.  17.  It  is  only 
necessary  to  repeat  a  few  words  explanatory  of  the  subjoined  table. 

In  the  summaries  all  cases  in  which  the  signal  has  been  shown 
to  be  late  by  one  single  report  of  force  9,  or  of  the  velocity  of  50 
miles  an  hour,  have  been  specially  noted  in  the  remarks  and  marked 
with  a  p. 

All  telegrams  which  have  been  late,  owing  to  the  intervention 
of  a  Sunday,  or  owing  to  telegraphic  errors,  are  marked  with  an  s. 


Retubn  of  the  Result  of  the  Comparison  between  the  Warnings  issued  and  the 
Weather  experienced  in  1873. 


COABtS. 


11 

n 

§1 


1871. 
Ireland,  Sonth 

,,       East 
Scotland,  East 


„     West  (Clyde) 

England,  North-west 

„  West 
„  Sonth 
„  „  (Devon 

and  Cornwall  only). 
England,  South-east - 
„        East 

,.  (N.  of 
HuU. 

Totals  - 

Fer-centages    - 


29 


35 
24 


12 

8 


32  I     12 


33 

28 
31 


17 
21 


250 


18 

14 
19 


13 
10 


118 


45*2 


111 

Ill 


11 

17 
13 


11 


85 


34-0 


44 


16*8 


II 


1^1 


nil 


tc6 

^  N  gi 


111 


1-2 


2-4 


0-4 


Storms  for  which  no 
Warning  was  issued. 


Jan.  13p,  Jan.  18,  Mar.  10„ 

Mar.lSp. 
Jan.  18p,  Mar.  lOp. 
Jan.  18>  Jan.  28p,  Oct.  6, 

Oct.  20„  Oct.  31p,  Dec. 

16,  Dec.  22,. 
Jan.  Idp,  Jan.  18,  Sept  ISp, 

Oct  20.,  Oct.  31,  Dec,  16, 

Dec.  22,. 
Jan.  Idp,  Jan.  18p,  Mar.  I5p, 

Oct  20„  Oct  31p. 
Jan.  18,  Mar.  lOp,  Oct  31p. 

Mar.  lOp,  Mar.  15,  A!ay  7, 

Sept.  16.. 
Mar.  15p. 
Not.  22,  Dec.  16. 
Oct  10,  Oct.  81p,  Dec.  22^ 
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If  these  figures  be  oompared  with  those  for  the  previous  years  Cofnparison  of 
in  which  the  system  has  been  checked,  we  arrive  at  the  following  ^^^iogs  ^tt 
result:  Tw*"" 


Warnings  justified 
by  subsequent  Gales. 


Warnings  justified 
by  subsequent 
strong  Winds. 


1870 
1871 
1872 
1873 


46-7 
46 
61 
45*a 


21*7 
17-7 
19-5 
34-0 


Total  Success  of 
Warnings. 


Warnings  not 

jostifled  by 

subsequent  Weather. 


68-4 
63-7 
80-S 
792 


22*4 
22 
11-9 
16*8 


It  will  be  noticed  that  while  the  total  percentage  of  success  for 
1873  is  nearly  identical  with  that  for  1872,  and  far  higher  than 
those  for  1870  and  1871,  there  is  a  serious  difference  between 
the  years  1872  and  1873,  as  regards  the  way  in  which  the  per- 
centage of  circa  80,  of  successful  warnings,  is  distributed  between 
those  justified  by  gales  and  those  only  justified  by  strong  winds. 

The  explanation  of  this  is  to  be  found  in  the  peculiar  character 
of  the  weather  during  the  greater  part  of  the  year  1873,  the  paths 
of  the  storm  centres  lying  to  the  northward  of  the  British  Isles, 
so  that  our  stations  felt  the  barometrical  and  other  meteoro- 
lo^cal  disturbances,  but  were  not  exposed  to  the  full  force  of 
the  wind. 

The  Office  has  necessarily  to  issue  its  warnmgs  on  the  first 
signs  of  approach  of  a  storm,  and  before  its  character  and  course 
have  fully  declared  themselves,  and  so  in  several  cases  has  only  to 
show  winds  of  forces  6  and  7  as  justifications  of  its  cautionary 
telegrams.  The  warnings  may  therefore  be  considered  aa  right  in 
principle/  though  hardly  necessary  for  large  ships,  as  distinguished 
from  smaller  craft. 

The  remark  that  the  storms  in  1873  took  a  more  northern 
course,/ is  corroborated  by  the  ^t  that  the  number  of  storms 
reported  on  the  coast  of  Scotland  in  the  year  showed  a  decided 
increase  on  those  reported  in  1872,  while  on  other  coasts  there 
was  a  falling  off  in  the  number  of  storms  reported. 

In  the  cases  of  two  very  serious  gales,  those  of  January  18  and 
December  16,  the  storms  came  on  so  rapidly  during  the  night- 
time, subsequent  to  the  receipt  of  the  afternoon  reports  of  the 
previous  day,  that  no  warnings  could  be  issued  by  the  Office,  It 
does  not  seem  that  the  funds  at  present  at  the  disposal  of  the 
Committee  will  enable  the  Office  to  ^ve  timely  warning  of  such 
gales  as  the  two  in  question,  as  for  that  purpose  much  more 
frequent  telegrams — ^in  fact  an  almost  constant  service  on  the  coast 
and  at  the  Office — would  be  required,  and  such  an  arrangement 
would  involve  a  materially  increased  expenditure. 

Before  the  close  of  the  year,  the  Committee  received  a  Report  Partial  wato- 
from  the  Director  of  the  Office  to  the  effect  that  he  was  pre-  ^S^rai  Ktz 
pared  to  recommend  to  them  the  practical  restoration  of  Admiral  hoj's  system 
FitzRoy's  system  of  warnings,  in  so  far  as  to  announce  in  the  of  warnings, 
warning  message  the  probable  direction  of  the  apprehended  storm^ 
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Fttrtialntto-  and  they  accordingly  infonned  the  Boaid  of  Trade  of  their 
T^^^i^m  readiness  to  sanction  this  advance  on  the  system  which  had  been 
BOT^stem  ^^^  s^^  y^*^^  ^^  operation,  and  the  change  was  finally  announced 
of  wanmigs.      to  take  effect  from  the  15th  of  March  1874. 

,  The  only  additional  signal  shape  to  be  used  besides  the  drum  is 

the  cone  as  originally  devised  by  Admiral  FitzBoy. 

^'  The  signals  to  be  used  will  consist  of — 

"  I*'.  Cone,  point  downwards  for  Southerly  gales ;  S^E.  round 

«  byS.  toN.W- 
**  2^.  Cone,  point  upwards  for  Northerly  gales :  N.  W,  round 

«  by  N.  to  S.E. 
**  3^.  Drum  with  cone,  to  indicate  the  probable  approach  of  a 

''  very  heavy  gale  from  the  direction  indicated  by  the 

'^  cone. 
'^  The  drum  will  not  be  used  without  the  cone." 

The  reason  that  the  drum  is  not  used  alone  is  that  its  original 
signification  was  '^  dangerous  winds  from  nearly  opposite  quarters 
successively,"  and  as  such  a  signal  gave  no  indication  of  the 
direction  of  the  wind  which  was  Ukely  to  come  first,  and  further- 
more, as  experience  has  shown  that  unless  in  small  whirlwinds 
*  there  is  rarely  a  chance  in  these  islands  of  a  shift  of  wind  through 
anything  like  16  points  within  the  space  of  a  few  hours,  it  was 
judged  advisable  to  employ  the  drum  simply  to  emphasize  the 
warning  given  by  the  cone.  This  decision  is  still  further  justified 
by  the  fact  that  there  is  much  greater  certiunty  as  to  the  direction 
than  as  to  the  force  of  a  coming  wind. 
Degree  of  By  the  following  statement  an  attempt  is  also  made  to  assign  the 

probability  degree  of  probability  to  a  storm  which  is  announced  by  signal : 
a^jned  to  the  ,,  Hitherto  it  has  been  found  that  at  least  three  out  o£Jive  signals  of 
^'  approaching  storms  (force  upwards  of  8  Beaufort  scale,  a  ^  fredi 
'^  gale  0»  AQcl  fottr  out  of  Jive  signals  of  approaching  strong  winds 
«  (Force  upwards  of  6  Beaufort  scale,  a  *  Strong  Breeze '),  have 
"  been  fully  justified." 

Another  alteration  in  the  warning  system  as  previously  prac^ 

tised  is  that  the  Meteorological  Office  now,  with  the  sanction  of 

the  Board  of  Trade,  undertakes  to  replace  signals  and  gear  when 

worn  out  or  carried  away  by  the  force  of  the  wind.    The  drcolar 

of  the  Board  of  Trade  announcing  the  new  system  vrill  be  found 

at  Appendix  IX. 

Report  on  In  the  last  Report  it  was  stated  that  a  sub-committeei»  oompoeed 

weather  td^  of  Prof.  Buys  Ballot,  Dr.  Neumayer,  and  Mr.  Scott  had  been 

S^g^'^™*  appointed  at  the  Leipzig  Conference  to  prepare  a  report  on 

Weather  Telegraphy  for  the  Vienna  Congress,  and  that  they 

had  prepared   a   circular    which  was   issued   extendyely.      A 

considerable  number  of  replies  were  received,  but  these  must  be 

.   considered  as  mainly  the  expression  of  English  opinion  on  the 

subject,  as  the  total  number  of  replies  from  individuals  was  thus 

apportioned :   United  Kingdom,  8 ;  Denmark,  1 ;   Germany*  2 ; 

Hungary,  2 ;  Italy,  1 ;  Norway,  1 ;  Sweden,  1 ;  Bussia,  2 ;  British 

Colonies,  6.    Three  replies  were  received  from  bodies  of  a  more 
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or  less  corporate  character  which  therefore  merit  more  special  Beport  on 
attention  than  those  emanating  from  private  parties.     These  are  m^h^'^v^ana 
respectively: — the   Commission   for   Storm   Warnings  (German  Congwis.* 
Empire),  the  Meteorological  Society  (of  London),  and  the  Scottish 
Meteorological  Society. 

The  report  which  was  adopted  by  the  Congress  is  in  the  press, 
and  will  be  published  in  ftill  with  the  more  importlmt  replies  to 
the  circular. 

The  propositions  contained  in  the  Report  are  accordingly  to  be 
carried  ont  wherever  possible.  Some  of  them,  such  as  those 
relating  to  the  necessity  of  a  continuous  service,  day  and  night, 
and  without  interruption  on  Sundays,  are  at  present  impracticable 
for  this  Office  on  the  ground  of  expense ;  others  have  already  been 
introduced  into  the  British  system. 

One  of  these  latter  has  been  the  practice  of  requiring  the  Z^^^SS^^^/^ ' 
observers  to  reduce  their  own  barometer  readings  to  32^  and  sea  J^.  "^  " 
leveL  The  experience  of  other  systems,  notably  of  the  Nor- 
wegian, has  shown  that  the  number  of  errors  to  be  apprehended 
is  not  great,  while  the  advantages  of  the  new  method  are 
twofold,  viz.,  economy  in  telegraphy,  as  the  reading  of  the 
attached  thermometer  is  not  required,  and  great  saving  of  time 
in  the  utilization  of  the  reports,  as  the  figures  can  be  entered  on 
the  charts  as  read  off  from  the  wires. 

Another  suggestion  has  been  already  carried  into  effect  by  the 
restoration  of  the  use  of  the  cone  as  above  described. 

It  was  moreover  suggested  in  the  Report  that  forecasts  of  FrobaUfities  of 
probable  weather  should  be  issued.    The  Committee  have  directed  ▼e*^®' 
that  tentative  forecasts  should  be  daily  prepared  in  the  Office,  and 
compared  with  the  facts  experienced  subsequentiy,  and  they  hope 
ere  very  long  to  be  able  to  afford  tbe  public  the  benefit  of  ine 
information. 

The  number  of  Fishery  Barometers  issued  on  loan  to  small  Kaheiy  baro- 
ports  and  fishing  stations  has  been  increased  by  one,  and  there  are  ^^^^' 
now  119  stations  on  our  coasts  supplied  by  the  Office  with 
barometers  for  public  use.     They  are  situated,  49  in  England, 
4  in  Wales,  41  in  Scotland,  23  in  Ireland,  and  2  in  the  Isle  of  Man. 
See  Appendix  X. 

Laio)  Mbteoboloqy  op  the  Bbitish  Isles. 

The  observatories  have  all  continued  in  perfect  working  order,  Oteervatotiet. 
with  the  single  exception  of  Falmouth,  where  the  accidental 
breakage  of  a  thermograph  thermometer  in  the  month  of  April 
caused  a  few  days'  interruption  in  the  continuity  of  the  photo- 
graphic record.  The  establishments  were  all  visited  by  Mr. 
Scott  as  usuaL 

The  publication  of  the  Quarterly  Weather  Report  has  been  ^*^^y 
continu^,  and  the  arrears  have  now  nearly  all  been  cleared  off.  j^*^^' 
The  only  back  parts  which  will  remain  unpublished  at  the  date  of 
appearance  of  this  Beport  will  be  those  for  the  latter  half  of  1873, 
and  it  is  hoped  that  these  will  be  issued  in  August. 
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The  only  Appendix  of  consequence  which  has  been  printed  in 
the  recent  numbers  has  been  that  relating  to  the  anemometry  at 
Bermuda,  which  has  already  been  noticed  at  p.  9. 

The  usual  tables  of  mean  values  have  been  ^ven,  and  the  Com- 
mittee, in  accordance  with  the  resolution  adopted  at  the  Leipzig 
Conference,  have  decided  to  give  these  figures  in  the  metric  and 
centigrade  scales  in  addition  to  their  origmal  British  measures. 

At  the  close  of  the  year  the  Committee  received  a  memorial 
signed  by  several  gentlemen  interested  in  physical  science,  request- 
ing them  to  issue  copies  of  the  hourly  tabulated  values  for  each 
instrument  at  their  observatories.  They  have  resolved  to  c<»nply 
with  this  request,  and  to  issue  a  limited  number  of  copies  of  the 
readings  to  such  gentlemen  as  should  agree  to  pay  a  small  sub- 
scription towards  the  expense  of  copying  the  figures. 

The  list  of  the  seven  self-recording  observatories,  with  ihdr 
geographical  positions  &c.,  has  been  given  in  previous  Reports. 
In  addition  anemograms  are  received  from  the  following  stations, 
which  are  all  provided  with  anemographs  similar  to  those  erected 
at  the  observatories.  In  the  case  of  Halifax,  Mr.  Crossley  supplies 
also  barograms  and  thermograms,  in  adddition  to  most  liberally 
lending  to  the  Committee  the  anemometer  which  has  been  erected 
at  Seaham,  free  of  charge,  by  the  kindness  of  Mr.  Eminson,  and 
with  the  sanction  of  the  Marquis  of  Londonderry. 


station. 

Supplied  by 

Superintended  by 

Alnwick  Castle 

Halifax 

Holyhead 

Orkney 

Seaham 

Yarmouth 

Duke  of  Northumberland. 
L.  J.  Crossley,  Esq. 
Meteorological  Committee. 

Ditto. 
L.  J.  Crossley,  Esq. 
Meteorological  Committee. 

F.  Holland,  Esq. 

Harbour  Authorities. 
Rev.  C.  Clouston,  LL.D. 

G.  H.  Aird,  Esq. 
Secretary  Sailors'  Home. 

The  list  of  volunteer  observers  shows  a  slight  increase.  It 
now  consists  of  43  names.  These  gentlemen  supply  information  of 
various  degrees  of  completeness.  Those  who  furnish  the  fullest 
monthly  register  (Form  19)  receive  a  copy  of  the  Daily  Weather 
Charts. 

VOLUNTEEB   OBSERVERS. 


Name. 

No.ol 
¥onn. 

Place. 

Aird,  G.  H.      - 

19 

Seaham  Harbour. 

Amy,  A.  P.      - 

19 

St.  Heller's,  Jersey. 

♦  BaxendeU,  J.,  F.ILA.S. 

— 

Femley  Observatory,  Southport. 

Bellingham,  J.  G. 

14 

Saffiron  Walden. 

Byron,  Rev.  J.,  F.M.S. 

— 

KiUingholrae,  Lincolnshire. 

Campbell,  J.,  M.D.      - 

19 

Chigwell  Row,  Essex. 

Clouston,  Rev.  C.,  LL.D. 

12 

Sandwick  Manse,  Orkneys. 

Cooper,  W.  F.,  F.M.S. 

19 

Sheffield. 

Curtis,  Professor  A.  H. 

19 

Queen's  College,  Galway. 

•  Printed  TTeekly  Re§fister. 
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Name. 

No.  of 
Form. 

Place. 

Delap,  Bev.  A. 

. 

12 

Dungloe,  Co.  Donegal. 

Dunlop,  W.  H.,  F.M.a 
Dun,  F.            -           - 

. 

19 

Annan  Hill,  Kilmaniock. 

■> 

12 

Moreton-in-the-Marsh. 

Fiesser,  H.       - 

- 

19 

Royal  Horticultural  Society,  Chiswick. 

Harriflon,  W.  J. 

• 

19 

Leicester. 

Hartnup,  J^  jon. 
*  Hoskins,  S.  E.,  M.D.,  F.R.S. 

- 

13 

Liverpool  Observatory. 

- 

— 

Guernsey. 

Jones,  G.  L     - 

- 

19 

Lymington. 

Lucas,  J.          -           - 

. 

13 

RadcUffe  Observatory,  Oxford. 

Mackay,  Rev.  W.  P.,  D.D. 

- 

19 

Hull. 

McLeod,  H.      - 

- 

19 

Indian  C.  B.  College,  near  Staines. 

Mackrell,  T.     - 

19 

Barnstaple. 

Moore,  J.  W..  M.T).     - 

- 

19 

Dublin. 

Morris,  £.  £.  - 

- 

19 

Bedford  Middle-class  School. 

Moyle,  M.  P.,  F.R.C.S. 

- 

12 

Helston(ComwaU). 

♦  Plummer,  J.,  M.A.      - 

— 

Durham  Observatory. 

Prince,  C.  L.,  F.R.C.S.,  F.M.S. 

12 

Crowborough  Beacon,  Tunbridge  Wells. 

Quinton,  J.,  jun. 

- 

19 

Norwich  Meteorological  Committee. 

Redford,  Rer.  F.,  F.KS.E. 
■    Richards,  W.  H. 

— 

SiUoth,  Carlisle. 

- 

— 

Penzance. 

Richardson,  Rev.  G.     - 

• 

19 

Winchester  College. 

Rosse,  Earl  of,  V.P.R.S. 

- 

19 

Birr  Castle,  Parsonstown. 

t  Ryves,  Rev.  G.  T. 

- 

— 

Ironbridge,  Salop. 

Sawyer,  F.  B.,  F.M.S.  - 

- 

19 

Brighton. 

Stanford,  W.    - 

. 

— 

Gorleston,  Gt.  Yarmouth. 

Stow,  Rev.  F.W.,F3i.S. 

• 

19 

He8thohn,Bedale. 

Style,  Rev.  G.- 

. 

19 

Giggleswick  Grammar  School,  nr.Settle. 

Todd,  H. 

- 

13 

Cambridge  Observatory. 

Torrens,  Mrs.  (rainfall  only) 

- 

— 

Dromore,  Coleraine. 

Wakefield,  C.  - 

- 

13 

ToriL  Philosophical  Society. 

Wheeler,  Rev.  R.  F.    - 

- 

19 

NewcasUe-on-Tyne. 

Whitty,Rev.  S. 

. 

19 

Osoott,  near  Birmingham. 

Wilson,  J.  M.,F.RA.S. 

- 

19 

Rugby  School  Natural  History  Society^ 

Woollett,  G.  C. 

- 

19 

Acrise,  Canterbury. 

•  Complete  Monthly  Begifltei 

r. 

t  Printed  Weekly  Beffistor. 

Descbiption  of  Fobms. 

12.  Monthly  Tables,  two  Observations  daily.  13.  Monthly  Tables,  three  Obser 
vations  daily.  15.  Monthly  Table  and  Diagram,  one  Observation  daily.  19.  Com- 
plete Monthly  Register. 

Form  No.  13  is  also  kept  by  the  Telegraphic  Reporters  (Appendix  YIL) 


No  further  action  has  been  taken  by  the  Government  during 
the  year  with  reference  to  the  question  of  the  possible  preparation 
by  the  Office  of  meteorological  tables  for  the  General  Register 
Office,  to  which  allusion  was  made  in  the  last  Report. 

Meanwhile  the  idea  of  commencing  the  publication  of  results  proposal  for 
from  some  of  the  stations  mentioned  in  the  foregoing  list  has  been  conjoint  action 
before  the  Committee,  and  recently  they  have  received  a  commu-  JeteOTological 
nication  from  the  Board  of  Trade,  stating  that  the  Meteorological  Society. 
Society  had  expressed  a  wish  that  some  plan  of  conjoint  action 
should  be  devised  between  the  Society  and  the  Office  with  reference 
to  the  publication  of  results  from  stations  of  the  second  order 
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{vide,  p.  31).  It  is  hardly  necessary  to  observe  that  the  Committee 
at  once  promised  to  give  their  best  attention  to  any  plan  which 
might  be  submitted  to  them.  ^  .    . 

In  the  month  of  June  a  communication  was  received  fiN>m  the 
Harbour  Department  of  the  Board  of  Trade,  requesting  the 
Committee  to  direct  their  attention  to  the  subject  of  sea  tempera- 
ture on  the  coasts  of  the  British  Islandsi  with  especial  reference  to 
the  migration^  of  fish,  such  as  herrings,  mackerel,  &c.  The 
Committee  at  once  signified  their  readiness  to  conform  to  the 
wishes  expressed,  and  have  entered  into  correspondence  with 
the  three  Lighthouse  Boards  on  the  subject  with  the  following 
result.  The  Trinity  House  and  the  Commissioners  of  Irish  Lights 
have  agreed  to  have  observations  of  sea  temperature  taken  at  any 
of  their  lightships  which  might  be  selected,  and  it  is  hcmed  that 
to  these  a  few  lighthouse  stations  may  foe  added.  The  Board  of 
Northern  Lights  havQ  stated  their  inability  to  assist  in  the  investi- 
gation, as  they  consider  lighthouses  unsuited  for  such  observa- 
tions. Becenily  the  same  subject  of  inquiry  into  the  physical 
condition  of  the  sea  on  our  coasts  has  been  brought  before  the 
notice  of  the  Committee  by  a  communication  from  the  Commission 
for  the  examination  of  the  German  Seas,  which  has  for  some  time 
been  working  at  Kiel,  and  which  is  now  extending  its  operations 
to  the  North  Sea.  The  Committee  have  at  once  replied  that  they 
will  be  prepared,  within  reasonable  limits,  to  aid  in  furthering  the 
objects  of  tne  Conunission,  by  observations  of  the  temperature  and 
specific  gravity  of  the  sea  on  our  coasts. 

The  resolutions  of  the  Vienna  Congress  in  respect  of  land 
meteorology  can  be  adopted  without  afiecting  seriously  the  work 
of  the  Office,  and  will,  so  far  as  practicable,  be  carried  out  The 
most  important  change  has  been  that  it  has  been  resolved  to 
employ  civil  time,  commencing  at  midnight,  instead  of  astronomical 
time,  commencing  at  noon,  d^iis  change  has  been  introduced  into 
ths  calculations  for  the  year  1873. 

The  five  day  means,  73  in  the  year,  and  the  calendar  monthly 
means  will  be  maintained,  while  the  annual  mean  is  to  be  the 
mean  of  the  12  months,  not  of  the  365  days. 

The  idea  of  a  general  publication  of  an  international  character, 
and  of  a  uniform  type,  has  been  brought  forward  by  several 
European  Meteorologists  of  eminence,  but  as  the  plan  has  not 
yet  met  with  an  acceptance  which  is  nearly  universal,  it  appears 
premature  for  the  Committee  to  think  of  modifying  their  tables  so 
as  to  be  in  accordance  therewith. 

The  Committee  have  given  directions  to  Mr.  Scott  to  prepare 
('Instraotioni.''  a  set  of  "  Instructions  in  the  Uise  of  Meteorological  Instruments,'* 
which  shall  be  an  amplification  and  extension  of  the  portion  of  the 
Barometer  Manual  (1870),  which  refers  to  instruments.  The 
work  is  at  present  in  the  press,  but  it  will  be  submitted  in  proof 
to  several  gentlemen  versed  in  the  science,  in  order  to  render  it  a 
fiiir  representation  of  the  present  condition  of  Meteorology  in  the 
United  Kingdom  as  regards  instruments  and  observations. 
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LIBRAEY. 

Appendix  XI.  contains  a  list  of '  the  donations  made  to  the 
library  during  the  year.  Most  of  these  have  been  received  in 
return  for  the  publications  of  the  Office.  In  addition  a  few 
Yolomes  have  been  purchased. 

In  consequence  of  the  constant  reference  which  is  made  to  the 
Office  for  information  on  meteorological  questions,  it  has  been 
endeavoured  to  collect  a  small  library  containing  the  standard 
works  on  meteorology,  and  the  subjects  allied  to  that  science. 
The  Committee  are  glad  to  say  that  they  have  already  succeeded 
in  obtaining  several  of  the  most  important  works. 

The  library  at  present  consists  of  nearly  1,800  volumes,  and 
about  1,200  pamphlets,  exclusive  of  charts  and  MS*  records  of 
observations.  The  pamphlets  are  bound  in  convenient  volumes 
for  reference.  The  books,  &o.  are  lent  to  the  staff  of  the  Office, 
under  the  usual  regulations. 


EXPENDITURE. 

The  e3q>enditure  during  the  year  has  fallen  short  of  that  during 
the  preceding  year  by  the  amount  of  488/.  13^.  Id,  The  financial 
statement  will  be  found  at  Appendix  L  The  foBowing  table  shows 
the  general  distribution  of  the  expenditure  under  the  several 
hea£ : — 


187a-78. 

1873-74. 

Incroaso. 

neoreaae. 

Office,  salarief,  Ac. 
„      rent,    attendance, 
and  contingencies     - 
Obaenralories    - 

£      a.      d, 
1,255  12     2 

880  16     1 
8,463     9     6 
2,762  16  10 
2,121   19     9 

£         8.    d, 
1^75  12    8 

817     3     1 
3,506     6    8 
2,184     9     4 
2,212  10     4 

£    «.    d 
20    0     1 

•        •■        . 
42  16     9 

90  10     7 

a,   8.  d. 

63  13    0 
578    7     6 

TottHM       A 

10,484  14     4 

9,996     1     3 

158     7     5 

642    0    6 

Net  decrease,  4882. 13«.  \d. 

This  decrease  is  almost  entirely  due  to  the  fact  of  the  payments 
to  the  Post  Office  for  Telegraphy  being  in  arrear,  no  account 
having  been  furnished  for  more  than  six  months.  The  amount 
estimated  by  the  Office  to  be  payable  on  this  head  is  about  7502.^ 
so  that  the  abstract  just  given  hardly  affords  a  fair  representation 
of  the  financial  state  of  the  Office. 

The  increase  under  the  head  of  Marine  Meteorology  has  been 
due  to  the  extra  efforts  to  complete  the  discussions  for  Square  3. 

The  statement  of  accounts  at  Appendix  I.  shows  that  the 
balance  to  the  credit  of  the  Committee  on  March  Sl^  is 
2^2902: 128.  2d.j  being  an  increase  of  646/.  19«.  9d.  on  that  with 
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which  they  commenced  the    year.      Agunst    thia  sum  mosl^ 
however^  be  set  off  liabilities  then  due. 

The  estimated  available  balance  in  their  hands  at  that  time 
was  1,1652.  12$.  8d.,  as  shown  by  the  balance  sheet  in 
Appendix  L 

At  the  date  of  the  last  Beport,  the  total  balance  amounted  to 
l,643iL  lis.  5(L,  with  estimated  liabilities  of  727/.,  showing  an 
ayailable  balance  of  916/.  12s.  5d. 

These  figures,  therefore,  show  that  the  expenditure  of  the  year 
has  been  within  the  income  to  the  extent  of  about  250/. 

It  will  be  seen  from  the  left-hand  side  of  the  statement  of 
receipts  and  payments,  that  the  amount  of  money  passing  throu^ 
the  Committee's  accounts  is  materially  increased  by  transactions 
for  foreign  and  colonial  institutions,  &c.,  such  as  the  purchase  of 
instruments,  from  which  the  Office  derives  no  profit  whatever,  the 
work  being  undertaken  for  the  sake  of  furUiering  the  cause  of 
Meteorological  Science  in  general 


SUMMARY. 

The  Committee  subjoin  the  usual  summary  of  their  operations 
during  the  past  year. 

Mr.  Scott,  the  director,  attended  the  Meteorological  Congress 
at  Vienna  in  September,  where  he,  in  conjunction  with  Mr. 
Alexander  Buchan,  had  the  honour  of  representing  the  Govern- 
ment, and  he  has  been  elected  a  member  of  the  Permanent  Com- 
mittee appointed  at  that  meeting.  The  Committee  have  published 
an  English  translation  of  the  Report  of  Proceedings  of  the 
Congress  prepared  by  him. 

I.  Ocean  Meteorology. — The  number  of  barometers  afloat  on 
the  Ist  January  1874  was  82,  as  compared  with  98  in  the 
preceding  year.  In  addition,  all  ships  in  commission  in  the  Royal 
Navy  have  as  usual  received  all  their  meteorological  instruments 
from  the  Office. 

Hfty-one  gentiemen  have  sent  in  registers  which  have  received 
the  mark  of  '^  excellent" 

The  12  monthly  charts  in  2°  squares  for  Square  III.  in  the 
equatorial  region  of  the  Atiantic  have  been  completed,  and  will 
be  published  early  in  the  year,  with  explanatory  letter-press,  con- 
taining, with  other  matter,  a  discussion  of  the  daily  range  of  the 
barometer,  &c.  over  the  square  under  discussion. 

The  eight  squares  surrounding  Square  III.  are  now  being 
treated,  and  it  is  hoped  that  the  results  for  the  entire  district 
from  10^  to  40°  W.  longitude,  and  from  10^  S.  to  20°  N.  ktitude, 
will  be  ready  for  issue  to  the  public  by  the  end  of  the  year. 

With  this  work  will  appear  also  the  results  of  the  observations 
carried  on  at  Ascension  for  two  years  by  the  late  Lieut 
Rokeby,  R.M. 
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The  Discussion  of  the  Bermuda  Anemometry  has  been  com-  Summary, 
pleted  and  published  in  the  Quarterly  Weather  Report. 

The  Discussion  of  the  Results  of  Sir  J.  Ross's  Antarctic  Voyage 
has  been  completed  and  published. 

At  the  request  of  the  Astronomer  Royal,  the  materials  in  the 
Office  bearing  on  the  meteorology  of  Kerguelen  Island  for  the 
month  of  December  have  been  extracted  from  the  registers,  and 
the  results  furnished  to  the  gentlemen  who  are  to  be  stationed  on 
that  island  to  observe  the  transit  of  Venus, 

Capt.  Toynbee  has  been  requested  to  endeavour  to  procure 
information  from  British  ships  relative  to  the  weather  oyer  the 
Atlantic  in  August  1873,  so  as  to  throw  light  on  the  severe 
storms  which  were  felt  on  the  coast  of  Nova  Scotia  in  that 
month. 

It  having  been  resolved  at  the  Vienna  Congress  that  it  was 
desirable  to  summon  a  new  Maritime  Conference  to  reconsider  the 
decisions  of  the  Brussels  Conference  in  1853,  it  has  been  decided 
that  any  meeting  held  in  the  present  year  should  be  merely  pre- 
liminary and  of  an  unofficial  nature,  and  it  is  intended  to  hold  such 
a  meeting  in  London  at  the  end  of  August. 

The  cost  of  this  department  has  been  2,2 1 2Z.  lOs,  4(f. 

II.  Weather  Telegraphy, — ^There  has  been  no  change  in  the 
number  of  reporting  stations  during  the  year.  These  are  now 
51  in  number,  29  being  situated  in  these  islands  and  22  abroad. 

There  is  a  regular  exchange  of  information  with  all  the  adjacent 
coasts  of  the  continent,  except  Belgium. 

Storm  warnings  are  issued  to  our  own  coasts,  as  well  as  to  those 
of  Norway,  Denmark,  Germany,  Holland,  and  France. 

Signals  are  hoisted  at  64  stations  situated  in  England,  14  in 
Wales,  32  in  Scotland,  13  in  Ireland,  3  in  the  Isle  of  Man,  and 
3  in  the  Channel  Islands. 

The  results  of  total  success  of  the  warnings  issued  has  been 
79'2  per  cent,  as  compared  with  80*5  in  1872. 

It  has  been  resolved  to  reintroduce  the  use  of  the  cone  to 
indicate  the  direction  of  the  storm  which  is  apprehended,  the 
circular  of  the  Board  of  Trade  explanatory  of  the  method  will  be 
found  at  App.  IX  p.  53. 

The  number  of  copies  of  the  Daily  Weather  Chart,  which  are 
regularly  issued  by  the  Office,  amounts  to  530.  A  method  has 
been  devised  for  publishing  daily  charts  in  the  newspapers,  and  it 
is  hoped  that  this  plan  may  be  brought  into  practice. 

The  Office  has  entered  into  co-operation  with  the  Chief  Signal 
Office,  Washington,  with  regard  to  the  scheme  for  synchronous 
observations  over  the  globe,  proposed  at  Vienna  by  Brigadier- 
General  Myer,  and  upwards  of  60  observers  have  volunteered  to 


26  Report  of  the  Meteordogicdl  Committee 

send  in  their  obeervationsy  taken  at  the  appointed  honr,  regolorly 
eye^  fortnight 

The  number  of  stations  to  which  fisherybarometeis  hare  been 
lent  is  119,  situated,  49  in  England,  4  in  Wales,  41  in  Sootland, 
23  in  Ireland,  and  2  in  the  Isle  of  Man. 

The  cost  of  this  department  has  been  2,184/.  9s.  4d.,  but  thexe 
is  an  account  of  upwards  of  750/.  due  to  the  Post  Office,  for  which 
the  account  has  not  yet  been  presented. 

III.  Land  Meteorology  of  the  British  Islands. — Good  progreas 
has  been  made  in  clearing  off  the  arrears  of  the  Quarterly  Weather 
Beport. 

It  has  been  resolved  to  issue  sheets  of  the  hourly  tabulated 
readings  of  the  several  instruments  to  subscribers. 

It  has  been  determined  to  use  oi^l,  instead  of  astronomicaJ*  time 
for  the  calculation  of  means. 

The  list  of  volunteer  observers  has  shown  a  satisfaotozy 
increase. 

The  cost  of  this  department  has  been  3,506/.  &s.Zd. 

Office. — The  expenses  of  management,  in  salaries  and  wages, 
have  been  1,275/.  12^.  Sd 

The  other  charges  incident  on  the  Office,  for  rent,  fumitoie, 
postage,  &c.  have  amounted  to  817/.  3^.  1^. 


PART  IL 

SuMMABY  of  the  Genebal  Course  of  Action  taken  at  the 
Mbteobologioal  Congbess  at  Vienna  in  1873. 

An  English  translation  of  the  Report  of  the  Vienna  Con^resB 
has  been  published  (p.  5),  and  it  maybe  useful  to  give  here  a  brief 
summary  of  the  more  important  resolutions  adopted  at  the  meeting, 
with  reference  to  the  several  subjects  which  were  taken  into  coo- 
sideration,  with  some  remarks  on  the  present  and  future  practice 
of  the  Meteorological  Office  in  regard  of  these  resolutions,  wherever 
such  seem  requisite. 

Instbumental. 

Barometer. — The  decision  as  to  the  best  form  of  barometer  for 
general  adoption  was  postponed  to  a  future  congress.  Meanwhile 
the  several  directors  of  meteorological  establishments  are  to  be 
requested  to  communicate  to  the  Permanent  Committee  (see 
p.  6),  the  results  of  their  experience. 

Aneroids  are  allowed  to  be  used  alongside  of  mercurial  baro- 
meters, but  not  as  independent  instruments. 
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Thermometers, — No  recommeiidation  was  made  as  to  the  best 
method  of  exposure  of  thermometers  for  the  observation  of  air 
temperatmre,  owing  to  the  inherent  difficulty  of  the  question.  It 
is  simply  impracticable  to  enforce  everywhere  the  condition  of  a 
uniform  height  of  4  feet  above  the  ground. 

Further  ezperiments  on  the  influence  of  height  and  exposure  on 
the  readings  are  required. 

No  special  remarks  about  Maximum  Thermometers  were  made, 
so  that  both  Negretti's  and  Phillips'  may  be  considered  to  be 
recognised. 

As  to  Minimum  Thermometers,  Casella's  mercurial  mitiimnTn 
did  not  meet  with  approbatioh,  owing  to  its  liability  to  derange- 
ment. It  was  recommended  to  use  amyl.  alcohol,  instead  of 
ordinary  spirit,  for  minimum  thermometers,  owing  to  its  possessing 
a  higher  boiling  point  and  consequently  less  volatility. 

The  readings  of  both  maximum  and  minimum  thermometers  are 
to  be  taken  at  the  latest  observing  hout  of  the  day,  and  put  down 
to  the  day  on  which  they  are  taken. 

Hygrometers.  —The  wet  and  dry  bulb  thermometer  is  recognised 
as  the  best  form  of  hygrometer,  but  the  desirability  of  an  instru- 
ment which  shall  perform  under  all  conditions,  especially  during 
frost,  was  expressed.  This  quality  is  particularly  desirable  for  a 
continuously  self-recording  hygrometer. 

The  hair  hygrometer  was  recommended  to  be  used  in  cold 
climates,  but  with  the  precaution  of  checking  it  from  time  to  time 
by  comparison  with  the  wet  and  dry  bulb. 

The  desire  was  expressed  that  further  comparisons  between  the 
wet  and  dry  bulb  and  Begnault's  hygrometers  should  be  instituted 
in  hot  and  dry  climates. 

Radiation. — Reference  was  made  to  Mr.  Stow's  experiments, 
VTith  solar  radiation  thermometers,  but  it  was  decided  that  the 
subject  was  not  yet,  ripe  for  adoption  into  the  regular  scope  of 
observations. 

Earth  Temperature, — ^Lamont's  method  of  observation  by  means 
of  thermometers  attached  to  laths  and  plunged  in  stationary 
wooden  tubes,  sunk  in  the  ground,  was  preferred  to  the  use  of 
thermometers  with  long  metal  scales.  Further  experiments  in 
different  countries  and  in  various  kinds  of  soil  are  called  for, 
especially  with  regard  to  the  depths  at  which  the  observations 
should  be  taken. 

Wind. — In  order  to  avoid  the  confusion  arising  from  the  use  of 
the  initial  O,  for  "  Ost  '*  (East),  in  Germany,  and  for  "  Ous^"* 
(West),  in  France,  it  was  resolved  to  employ  the  English  initiab 
for  the  directions,  and  to  give  16  points  instead  of  32.  The 
intermediate  points  to  be  reckoned  alternately  to  one  side  or  the 
other. 

It  is  recommended  not  to  use  Lambert's  formula  for  determining 
the  mean  direction  of  the  wind. 

The  frequency  and  the  mean  force  of  the  wind  is  to  be  given 
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for  each  point.  (This  is  what  has  been  done  in  the  charts  for 
Square  III.,  p.  8.) 

It  is  recommended  to  einploy  Wild's  pressure  wind  gauges, 
which  are  abeady  used  in  Switzerland,  Baden,  and  Russia,  at 
all  stations  where  the  force  of  the  wind  is  given  by  simple 
estinuition. 

The  instrument  consists  of  a  plate  hung  like  a  signboard  on  a 
horizontal  axis,  of  which  the  degree  of  divergence  firom  a  vertical 
position  is  read  off  on  a  quadrantal  arc.  The  plate  is  kept  &Lcing 
the  wind  by  a  vane. 

The  following  scale  has  been  proposed  by  Mr.  Scott  in  a  paper 
recently  read  before  the  Meteorological  Society,  for  the  conversion 
of  velocities  in  miles,  per  hour,  or  in  metres  per  second,  to  the 
figures  of  Beaufort  scale,  and  is  the  scale  now  used  in  the  office. 
It  has  been  based  on  direct  experiments,  conducted  at  Holyhead 
and  Yarmouth,  with  anemographs  of  the  pattern  described  in  the 
Beport  of  the  MeteorologicsQ  Committee  for  1867 : — 


FigureB,  BeMifort  Scale. 

Approximate 

Velocity. 

Miles  per  Hour. 

Approximate 
Velocity. 

Metres  per  Seconds 

0.  Calm 

3 

1-5 

1.  Light  air    - 

8 

3-5 

2.  Light  breexe 

18 

6 

8.  Gentle        ,, 

18 

8 

4.  Moderate    „ 

23    . 

10 

5.  fresh         ff        •   * 

28 

12'5 

6.  Strong       „ 

34 

15 

7.  Moderate  gale 

40 

18 

8.  Fresh         „ 

48 

21 

9.  Strong       „ 

56 

25 

10.  Whole  gale 

65 

29 

1).  Storm 

75 

33*5 

12.  Hurricane  - 

00 

40 

Bain,  Hail,  Sfc. — It  was  recommended  to  employ  gauges  of 
circular  aperture,  and  of  14  inches  diameter  (1/1 0th  square  metre 
area),  erected  at  a  height  of  &om  3  to  4^  feet  above  the  ground. 
At  all  events  the  height  of  the  rim  of  the  gauge  above  the  ground 
and  above  mean  sea  level  is  to  be  stated  in  puUications. 

The  fall  is  to  be  measured  in  the  morning  and  the  amount 
entered  to  the  previous  day. 

The  duration  of  the  fall  in  hours  is  to  be  given,  if  possible,  and 
in  the  case  of  heavy  falls  the  measurement  should  take  place 
immediately  after  the  rain  ceases. 

(With  respect  to  the  question  of  the  size  of  the  gauge,  this 
Office  wiU  maintain  its  8-inch  gauges,  which  have  been  proved  to 
work  admirably.) 

The  days  of  rain  and  snow  to  be  given  separately  in  the 
resume. 

A  separate  column  to  be  given  for  the  depth  of  unmelted  snow 
on  the  ground. 
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(It  seems  unnecessary  to  observe  this  regulation  in  the  British 
Isles.) 

Hail  is  to  be  only  entered  vrhen  the  stones  are  large  enough  to 
do  damage  to  crops. 

(This  resolution  was  adopted  with  reference  to  a  question  as  to 
the  entry  of  "  graupel/'  and  it  is  evident  that  it^  as  well  as  the 
preceding  regulation^  is  more  applicable  to  continental  than  to 
English  meteorology.  The  English  language  has  no  word 
for  *^  graupeV^  {"ffrisil"  in  French,)  smsll  baUs  of  snow,  such 
as  often  fall  in  spring ;  while  conversely,  Denmark  is  apparently 
the  only  nation  besides  ourselves  which  has  a  special  term  ^'  slud  ^ 
for  sleet,  snow  mixed  with  rain.) 

Thunderstorms. — The  days  of  thunderstorms  are  to  be  regularly 
noted,  not  the  storms  themselves,  unless  the  observer  chooses  to  do 
so  in  his  remark  column. 

Clouds. — The  proportion  of  cloud  in  the  sky  is  to  be  ^ven  by 
the  scale  0-10,  ue.y  in  tenths  of  the  apparent  sky  surface. 

Howard's  cloud  nomenclature  is  declared  to  require  amend- 
ment. 

HydrometeorSy  ifc. — The  following  symbols  are  proposed  for 
general  adoption  for  the  respective  phenomena,  and  are  to  be 
entered  in  the  ^*  remark  "  column : — 


Rain  -  % 

Snow        -  -  -  .}(. 

Tbnndeistorm       •  -  |^ 

Lightninff  without  Thnn- 1    ^ 
der,  or  Sheet  Lightning  J    ^ 

Hail  *  -  ^ 

SoftHaaC'Graupel")     -  A 

Mist,  Fog  -  -  -ZH 


Hoar-frost           -            -  i \ 

Solar  Ck»rona 

- 

e 

Dew        .            -           %  p^. 

Solar  Halo 

« 

-  o 

♦Silver-thaw    (  "  Rauh- )     •/ 
frost,"  "Dufl").        /     ^ 

Lunar  Corona 

- 

-07 

Glaaed  Frost  ("Glatteis'O  ^ 

Lunar  Halo 

-  \o 

Snow-drift           -           -  jt^ 
Ice  crystals                      -  ^^ 

Rainbow 

- 

•y^ 

Aurora    - 

- 

-^ 

Strong  wind        -            -    ^ 

Dust  Haxe    (" 
ranch  "). 

Hfihen-l    ^ 

In  respect  of  their  intensity,  the  individual  phenomena  are  to  be  distinguished  by  the  fignrei 
0  and  2,  which  should  be  used  as  exponents  of  the  symbols,  in  such  a  way  that  0  should  indicate 
very  slight,  3  strong. 

\^  slight  Rain. 


e.g. 


|3  heavy  Rain. 


It  is  farther  to  be  remarked  that  Fog  (mist)  fs  only  to  be  entered  when  the  observer  is  quite 
enveloped  in  it. 

Evaporation  to  be  measured  only  at  stations  of  the  first  order. 

As  to  other  elements,  such  as  ozonej  atmospheric  electricity^  &c. 
experiments  are  to  be  made  wherever  possible,  so  as  to  obtain 
further  information  on  the  various  subjects. 

Measures. — It  was  recommended  by  a  large  majority  that  the 
Metric  and  Centigrade  system  should  be  adopted  everywhere,  and 
at  all  events  that  the  use  of  Paris  lines  and  Keaumur  degrees 
should  be  discontinued. 

*  ''Baub-frost"or"Duft^nhang"iathe  phenomenon  of  the  deposition  of  a  large  quantity 
of  firozen  moisture  on  trees  when  the  weather  suddenly  becomes  warm  after  great  oold,  some- 
times called,  as  aboTe,  *'SUver-thaw." 


All  important  mean  results,  if  not  originally  pnblished  in  the 
Metric  and  Centigrade  scales,  are  at  least  to  be  given  in  those 
scales  as  well  as  in  their  original  scales. 

(Here  it  must  be  noted  that  there  seems  no  present  prospect 
of  the  introduction  of  the  Metric  and  Centigrade  systems  in  this 
country.) 

Obsebyatioks. 

Hours  of  Observation. — Certain  combinations  of  hours,  a  list  of 
which  will  be  found  in  the  Report  of  the  Congress,  were  recom- 
mended as  giving  a  good  approximation  to  the  true  mean  of  the 
day  for  temperature. 

Observations  at  inland  stations  in  extra  European  countries  are 
declared  to  be  specially  desirable,  in  order  to  aid  in  the  discoveaEy 
of  the  true  law  of  march  of  atmospherical  phenom^oa,  and^thereby 
the  necessary  corrections  for  observations  at  any  hours  selected. 

The  periods  for  which  mean  values  are  to  be  calculated  are ; — 

Day. — The  solar  day  of  the  place,  midnight  to  midnight 

Month* — ^The  calendar  month. 

Year. — The  calendar  year,  beginning  with  January  1,  the  mean 
being  that  of  the  monthly  means. 

Fvoe^ay  MeanSy  (to  be  calculated  at  least  for  temperature). 
73  in  the  year. 

Lustral  Means  to  be  calculated  for  periods  of  five  years,  beginning 
with  January  1,  1871,  or  1876. 

Weatheb  Telegbafht, 

The  recommendations  of  the  Congress  are  in  very  close  accord- 
ance with  the  practice  of  the  Meteorological  Office  already 
described  in  Part  L  of  this  Beport ;  the  most  important  points  of 
difference  being — 

L  That  it  is  not  within  the  power  of  the  Office,  on  financial 
grounds,  to  institute  a  continuous  service  of  weather  reports  fi:om 
Qie  coast. 

IL  Eve^  if  such  an  idea  could  be  actually  carried  out,  which  is 
more  than  doubtful,  the  Office  is  not  yet  prepared  to  announce 
probabiUHes  ofvoeaiher. 

Mabitime  Meteobologt. 

It  is  reconunended  that  this  subject  be  referred  to  a  special 
Conference  (which  will  be  held  in  London  in  the  year  1874). 

Obganizatiok, 

It  is  declared  to  be  desirable  that  at  least  one,  but  in  case  of 
necessity  more  than  one,  central  institution  should  be  established 
in  each  country  for  the  management,  &c.  of  the  meteorological 
system  of  the  country. 


of  the  Royal  Society  for  1873.  8 1 

It  18  decided  that  none  but  verified  instraments  should  be  used^ 
and  that  all  stations  should  be  inspected  if  possible  jeaxij,  but  at 
least  every  five  years. 

The  Permanent  Committee  (see  p.  5)  is  entrusted  with  the 
duty  of  preparing  a  general  set  of  Instructions  for  the  taking  of 
meteorological  observations. 

The  special  resolutions  as  regards  standard  instruments,  &c;  will 
be  found  in  the  Report  of  the  Congress. 

The  following  classification  of  stations  was  adopted : — 

Stations  of  the  First  Orc/isr.— Where  either  hourly  readings  or 
continuous  records  of  the  principal  elements  are  obtained. 

Stations  of  the  Second  Order  are  those  where  complete  and 
regular  observations  on  the  usual  meteorological  phenomena  are 
made. 

Stations  of  the  Third  Order  are  those  where  the  observations 
are  more  or  less  incomplete. 

Publication  of  Obsbbvations. 

The  publication  of  results  from  stations  of  the  first  order  is  to 
be  kept  distinct  from  that  of  results  from  stations  of  the  second 
order. 

The  Permanent  Committee  is  to  propose  a  form  for  the  uniform 
publication  of  results  bearing  on  International  Meteorology. 

Carrying  out  the  decisions  of  the  Congress^  a  Permanent  Com- 
mittee consisting  of  seven  members,  M.M.  Bruhn,  Buys  Ballot, 
Cantoni,  Jelinek,  Mohn,  Scott,  and  Wild,  was  appointed,  with 
power  to  increase  their  number  by  two  if  deemed  advisable. 

M.  Buys  Ballot  is  appointed  President,  and  the  Committee  is  to 
meet  annually  and  publish  annual  reports.  The  first  meeting  is 
to  take  place  at  Utrecht  in  September  1874. 

A  fresh  Congress  is  to  be  summoned  in  1876. 

It  was  referred  to  the  Permanent  Committee  to  consider  the 
possibility  of  organizing  an  international  institution  for  meteoro- 
logical investigations,  the  existence  of  which  was  considered  by  the 
majority  of  the  Congress  to  be  really  useful  and  desirabla 

Various  other  questions  as  to  the  extension  of  meteorological 
stations,  &c.  &c.,  which  will  all  be  found  in  the  Beport,  were  also 
referred  to  the  Permanent  Committee. 
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Meteorological  Office 
the  year 

Receipts. 


Balance  from  year  1872-3  -  £1,643  12 

Parliamentaxy  Vote  -    10,000    0 

Gen.  J.  H.Le£roy  14     9  0 

Powell  Bros.        -  3    6  8 

Kcv.G.  Style      -  8    0  0 

Bishop  of  Rupert's 

land     -            -  8  16  0 

Dr.  J.  CampbeU  -  8     1  0 

Dr.  C.  Smallwood  0  17  0 

W.D.Penny      -  2     3  0 

H.  Tarry             -  0    6  8 

Capt  W.  Syming- 
ton     -            -  15    0  0 

S.JefiFery             -  1  13  9 

H.  Lee  and  Sons-  2  10  0 

Dombusch&Co.  10    0  0 

F.  H.  Dancaster  -  4  10  0 

G.T.Kingston    -  69    7  9 

G.Meek-            -  4    5  0 

Mrs.  Torrens       -  6     1  0 

H.  Mohn              -  9    4  0 

Freshfield  &  Co.  -  10  0 

Dr.  B.  Stewart    -  12  10  6 

D.J.Rowan        -  15    0  0 

R.  M.  Barrington  110 

W.v.Freeden     -  2    6  6 

Sale  of  old  Instni- 

mente,&c.       -  6  19  9 

Sabscriptions     to 

D.W.  Charts    -  243    2  11 

Sabscriptions     to 

Hourly  Ohsns.  6    0  0 


APPENDIX  I. 

:  Account  of  Receipts  and  Patments  to 

ending  3 1st  March  1874. 

Patxxmts. 

OrncB: 
Salary  of  Director        -      800    0    0 
Two  Clerks  -      314  14    6 
Office-keeper  and  Mes- 
senger 


Interest  on  deposit  account  - 


456     9 
186  11 


£12,286  13     5 


160  17     9 


Rent  of  Office- 
Fuel  and  gas  - 
Furniture  and  fittings  • 


534  12  0 
46  1  6 
64  16     4 


£1,275  12    8 


Postage  -  -  61    7  6 

Printing,  &c.  -  -  25  13  8 

Attendance,  and  other 

Contingencies  -  84  12  1 

Land  Metboboloqt: 
Expenses  at  Observa- 
tories -  -   2,722    9  10 
Computations  -  -      783  16    5 

Telegraphy      -            -  1,182    4    2 
Inspections,    issue    of 

D.W.  Charts,  &c     -  479    6  10 

Computations  -            -  522  18    4 

Ocean  Meteoholoot: 
Marine  Superintendent      400    0    0 
Supply  and  Return  of 
Instruments,  &c. : 

Admiralty  -      888    5    7 

Mercantile  Marine      419    0    7 
Computations  and  Care 
of  Instruments  -   1,056    4    2 


645    9  10 


171  IS   3 


3^506    6    3 


2,184    9    4 


^IS  10    4 


Cash  in  hand  -  -        11  19  5 

Advance    to   Valencia 

Observatory  -         50    0  0 

Bank  ofEngland  account     187  11  5 

London  and  Westmin- 
ster Bank    -  -   2,041     1  4 


9,996     1    3 


2,290  12    2 
£19.286  13    5 


Examined  and  compared  with  the  vouchers  and  found  correct.  , 

(Signed)        R088B,  \  Auditors. 

June  2,  1874.  R-  Strachet,  / 


Subscriptions  paid  in 

advance     -  '        66  15    6 

Accounts  unpaid  (esti- 
mated)   -  -      1,104    0    0 

Balance,  probable  net 

surplus      -  -    1,165  12     8 


Balance  Sheet  3lBt  March  1874. 

Balance  of  cash  ac- 


2,?)36     8     2 


count 
Sundry  debtors 


-   2,290  12    2 
45  16     0 


3,336     8    8 
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APPENDIX  n. 

List  of  Captains  (and  Officers)  who  have  received  from  the  Com- 
mittee a  Copy  of  the  Admiralty  Charts,  to  31st  March  1874  {see 
Report,  p.  6).  The  figures  opposite  to  each  show  the  number  of 
Special  Letters  of  Thanks  written  to  each  Observer  in  acknow- 
ledgment of  ^^  Excellent "  Begisters  subsequently  returned  to  the 
Office. 


Captain's  Name. 


Letten 
of 

Thanks. 


AlmondtThomas  Micbael,  F JL  A.S. 
Angel,  John  Fry 

'    Balderston,  Richard  James 
Banner,  Frederick  William 

Barwood,  William  Bichford 
Blake,  Edwin  John 
Bonchette,  Franda  Balnea 
Brooks,  Samuel  - 
Brown,  Robert    - 
Brace,  John 

♦Bythesea,  John  (V.  C),  B.N. 

Campbell,  Archibald 
Capper,  Edward  Hall 
Carruikera,  Forrest  Priest 

Davidson,  Charles 
Donkin,  Thomas,  BJt^.R.- 


Elkrj,  William    - 

Femie,  Alexander  Durwood 
Finlay,  Jamea 
Fty,  Alfred 

Gaye,  Genard     - 
*Goodenongh,  Jamea  G.,  R.N. 
tHosken,  Henry,  B JT. 

Grange,  Jamea     - 

Gray,  DaTid     •    - 

Gray,  John 

Gray,  John  McDonald     • 

Greenwood,  William 

OrigB,  Geoxge,  B.N.B.     - 

Harris,  David    - 
Haasell,  Thomas  Edward 
Hayes,  James 
Hayward,  George  Olire  - 
Heggnm,  Edward  Carl  Y. 
Henderson,  Henry 
i^Hodding,  Samnel  White  -  -        — 


"  Decapolis." 

"TwiUght." 

"Rajmahal." 

■^TAdy  of  the  Lake,"  and  "Kenil- 

worth." 
"  Fugitive." 

"  Gilbert  Thompson,"  and  "  Gitana." 
8.S.  "European." 
S.8."aty  of  Brooklyn." 
S.8."  Moravian." 
"City     of    Adelaide,"     and    S.8, 

*<  Australian." 
H.M.S.  "PhcBbe." 

S.R.  '<  Britannia"  and  S.S. ''  Enropa." 

"Palm  Tree." 

"Minero." 

''Perseverance." 
"  Inverness." 

"  BowfclL" 

"  Sir  John  Lawrence." 
"  Duncaim." 
"Foam." 


"EliaaShaw." 

H.M.S.  "Pearl."  ., 

Do.  '• 

S.S. "  Acantha." 
S.S.  "EcUpse." 
S.S.  "^£i2iinthien." 
"  Speransa." 

S.8.  "  Scotia  "  and  "  Assaye." 
S.S.  "Helvetia,"  and S.S. " France." 

S.S.«Medway." 

"  Mervyn." 

S.8."Ptolemy"  juidS.a"  Camoepf/' 

S.S.  "Durley." 

"  Ciar." 

«'  Hope."  and  S.S.  "  Oeveland."  .' 

"Indus." 


*  PflotobairtsnoA  presented. 


I  Second  Officer. 
KamsB  of  Offleers,  deceased,  in  Ualies, 


t  Chief  GfBcer. 


84504. 


9i    Appendix  to  Report  of  the  Meteorologiodl  Committee 


0^>taln's  Nftine. 


Letters 

of 
Thanks. 


Bhijt. 


Holdioh,  John  Peaeh      •  • 

•Hopkins,  John  O.,  BJ7.  - 
Hunter,  Dayid     -  -  . 

Johnsim,  Charles 

Jones,  Azthnr  Amndel    - 

Jones,  Qeorge  Henry 

Kennedy,  Charles  William 
Kennedy,  Jamei  Branch,  RN JL  - 
Kerr,  iUezander  .  •  - 

-  Kenr,  Thomas  Conlter,  KSJBL     - 

Lecky,  Squire  Thornton  Stratford. 

Bif.B.,  F.B.G.S. 
Leportier,  Theodore 
Leids,  John  Thomas,  B.N.B.      • 
Lindsay,  Henry  Kay 
Lnnham,  Bobert  Dowe    - 


*MacD<maId,  John 

McEechnie,  Doncan  Ferguson    - 

Mackellar,  D.  E.  - 

Mackie,  Tliomas  -  .  . 

Maddison,  John,  BJN.B.  - 

Manning,  Henry  ... 

Martyn,  John  Artis 
*Mayne,  Bichard  C,  B.N.y  C.B.    - 
fMenzies,  Charles  James  - 

Moore,  Thomas   ... 
Morton,  John  D'Aroy 
Mossopf  Clement 
•Monland,  John  Blsey 
Muphy,  Michaft] 

Newton  James  William  - 

fPaterson,  James  Forrest  - 
Pearson,  Charles  William 

•Perry,  John  L.,  B.N.       - 
t»Petch,JohnA.B.,B.N.  - 
Petrie,  Peter  Conrad 
Potts,  Thomas  Crosby    - 
Plrice^  James  John 

Bawle,  Charles,  B.N.R    - 
Baymond,  Charles  Tenzer 

Beid,  Carson  "William      - 
Benaut,  Charles  Henry    - 

f  Scott,  Fergos 

f  Scott,  George  Alexander  Brown  - 
^Sharp,  William  H,  Staff  Com.,  RN. 
•Shortland,  P.  F.,  BJff.     - 


Hits.  "Liverpool." 

S.S.  "Alpha"  and  S.S.  " Delta." 

''St  Lawrence.** 

''Victoria  Nyania,"  and  ''Chery- 

chase." 
S.S.  "Nile,"  and  S.S.  "Niger." 

S.S.  "  Scotia,"  and  S.S.  "Baltic." 
S.S."  Bine  Cross." 
"Ardgowan." 
"  Durham." 

S.S. "  Uruguay  "  and  S.S. «  Halfey." 

"Kate." 

S.S. "  Scotia,"  and  S.S. "  Ghaldea." 
"Valparaiso." 

S.S."Berar,"  S.S."DutI^"   and 
"Charles  Howard." 

S.S.  •*  Europa." 

"Cottica." 

Obseryations  at  Bapa  Island. 

S.S.  "  Maziuthien." 

"  Anglesey." 

S.S.  "Kangaroo." 

S.S. "  Siberia  "  and  S.S. "  Samaria." 

H.MS.  "Nassau." 

S.S.  "  Austrian  "  and  S.S.  ^  Sanaa- 

tian." 
"W.B.  Gladstone." 
"Henry  Bath." 
«  Candahar." 
S.S."BataTia." 
S.S.«Tarife."  ' 

S.S."  Grenadier." 

S.S."  Moravian." 
"S.S.«Strathdyde." 
H.M.S."Oronte8." 
H.M.S."  Phoebe." 
S.a"  Patagonia." 
"Tenasserim." 
"  Sorata." 

"Star  of  the  North." 

"British    India"    and   **BdML 

Consul." 
"LordStrathnaim." 
*  Celaeno." 

S.S. "  Hotspur." 
S.S.«Ne8torian." 
H.M.S. "  Liverpool." 
HJ1.S."  Hydra." 


•PUot  Charts  not  presented.  t  Chief  Officer. 

t  Naiif^ating  Ueutenant. 

Names  of  Offloers,  deceased,  in  iMice, 


of  tiie  BoyaL  Sodtiyfor  1873. 
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Letters 

Captain**  Name. 

of 
Thanks. 

Ship. 

Simpson,  Alexander 

3 

"Traveller." 

Smiiky  David,  F,R^.S.  - 

— . 

"TTiltshire.'' 

Bmith,  William  Henry,  BJbf.R.    - 

4 

S.S.  "Hibemito,"  8.S. «  PeniTiin," 
and  S.S. "  Scandinavian." 

Stanhope,  John    .           .            . 

.. 

"Decision." 

Steele,  John         .           .           . 

1 

S.S."ErlKing." 

8.8.  "  MoravEm  "  and  •  S.a  "  St. 

1 

Patrick." 

Stnart,  George  Bennie     - 

1 

"Otago." 

Stuart,  William  Henry     - 

3 

"BichmoDd." 

Sutherland,  James  Taylor 
Symington,  William 

5 

"Maggie." 

"NorthfleeV  «  Flying  Venu%"  and 
8.8.  "Hong Kong." 

♦Tandy,  Dashwood  G.,  R.N. 

1 

H.M.S."  Nassau." 

Tilmouth,  Robert  J.  C.    - 

_ 

"Peeress." 

Townsend,  William  Henry 

-. 

"Valentine  and  Helene." 

Trench,  Chas.  B.  Le  Poer 

— 

"Newcastle." 

Tveker,  John  Worth 

.^ 

"JohnTemperley." 

Tully,  Thomas     -           -           . 

— 

"Baroda." 

•tVine,  William  W.,  B.N.  - 

2 

H.M.S."Oronte^" 

Vowell,  Michael  - 

1 

"Kelso"  and  "Undine." 

Wadham,  Thomas  littleford 

1 

"Vere." 

Walker,  John  Burnett     - 

» 

S.S."Brik." 

Waikins,  Thomas 

.. 

"  Bmulation." 

Watson,  William 

9 

8.8. "  Palmyra"  and  8.8.  **  Farthia.'* 

Wherhmd,  Frederick,  B.N.R       - 

4 

"  Galatea." 

Wight,  Henry  Potts 

Wilcox,  Henry  George,  R.N.B.    - 

8 

"  Gosforth." 

... 

«« St.  Lawrence." 

Williams,  James  Agnew  - 

.- 

8.8.  "Wisconsin." 

Wylie,  James      -           -           - 

1 

8.8.  "Austrian"  and 8.8.  "Satin*, 
tian." 

In  addition  the  Committee  have  presented  barometers  to  two  gentlemen  who  have  formflriy 
kept  reiriBters  for  the  office,  but  have  now  retired  fTom  the  sea.  vix.,  to  Oapk  A.  D.  Wood  in  1807* 
and  to  Capt.  Isaac  Gales  in  1870.   A  set  of  instruments  was  also  presented  to  Oapt.  AUM  Yrj 


inises. 


*  Pilot  Charts  not  presented.  t  Chief  OfBeer. 

Names  of  ofBoers,  deceased,  in  UaUo$, 
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APPENDIX  No.  IV. 

Contents  of  the  P&incipal  Pubuoations  issued. 

Continued  from  Report  for  1872. 
Official  No. 

14.  QuABTEBLY    Weatheb  Rbpobt  for  1871.    77  pp.    73  Plates. 

This  contains  the  usoal  continuous  traces  of  the  self-record* 
ing  instruments  at  the  seven  British  and  Irish  Observatories, 
with  a  chronicle  of  the  weather.  The  report  also  contains 
tables  showing : — I.  The  Mean  Monthly  Besults  of  the  Records  of 
the  Seven  Observatories  for  the  Year,  11.  Five-day  Means  of  the' 
same.  IIL  Bainfall  Observations  at  about  35  Stations,  and  Mean 
Monthly  Results  at  about  23  Stations.  IV.  Discussion  of  the 
Anenxometrical  Results  furnished  by  the  Anemometer  at  Sandwick 
Manse,  Orkney,  1863-68.  The  observations  of  Direction  and 
Force  have  been  resolved  into  their  rectangular  components,  and 
treated  on  the  plan  recommended  by  the  Rev.  T.  R.  Robinson,  D.D.  . 
y.  Constants  arising  from  the  solution  of  BessePs  Interpolation 
Equations  for  Barometer,  Dry  Bulb  Thermometer,  and  for  Vapour 
Tension  for  1869  and  1870  for  the  seven  Self-recording  Obser- 
vatories. VI.  Tabular  Results  referred  to  in  No.  I.,  converted  to 
the  Metric  and  Centigrade  Scales,  in  accordance  wiUi  the  general 
desire  expressed  by  the  Meteorological  Conference  at  Leipzig  in 
August  1872. 

16*  QuABTERLY  Weatheb   Repobt   for   1872.     4to.     110  pp.     73 
Plates. 

The  information  given  in  this  Report  corresponds  to  that  in 
No.  14.  The  mean  results  from  the  seven  Observatories  have  been, 
as  before,  given  in  English  and  French  scales.  It  contains  only 
one  special  Appendix,  giving  the  results  of  the  discussion  of  Ane- 
mometrical  Observations  at  Bennuda  for  four  years  ending  31st 
March  1859.  This  work  is  referred  to  at  p.  9  of  the  preseat^ 
Report. 

18.  Contbibutions  to  our  Knowledge'  of  the  Meteobologt  of  the" 

Antabctic  Regions.    1873.    4to.    47  pp.    Two  Plates.    ■ 

This  paper  contains  the  results  of  Meteorological  Observations 
taken  on  board  H.M.  ships  "  Erebus,"  "  Terror,"  and  "  Pagoda," 
during  portions  of  the  years  1840-43  and  1846.  The  constants  of 
of  BessePs  formula  for  periodicity  have  been  calculated,  and  from 
these  the  dim*nal  range  for  the  months  of  January  and  February. 
This  information  is  the  most  complete  now  available  for  the  region 
in  question. 

19.  QuABTEBLT  Weatheb  Repobt,  1873. 

20.  Monthly  Wind  Chabts  of  Squabs  III.,  with  Ezpla-   . 

natoryText.  l  I»  *P« 

22.  Instbuctions  for  taking  Meteobological    Ojiseb-    j  * ,  j 

YATIONS. 
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APPENDIX  V. 

Inbtbuments  Eupplied,  &c.  to  the  Royal  Navy. 


Baro- 
meters. 

Ane- 
roids. 

Hydro- 

Per  Acooont. 

Ordi- 
naiy. 

Has. 

Min. 

meton. 

January  Ist,  1873,  afloat 
Iiroediiil878 

167 
63 

376 
106 

863 
842 

25 
31 

45 
85 

134 
64 

Betaned  in  1873       - 

280 
61 

482 
91 

1,105 
226 

56 
25 

80 

24 

198 
44 

January  Ist,  1874,  afloat 

179 

391 

880 

31 

56 

154 

Instruments  supplied,  &c.  for  use  at  Naval  Stations. 


Jairaary  Ist,  1873,  in  ue        - 
lMii6dml878 

51 

72 

10 

71 
16 

10 

8 

12 
5 

§10 
"  4 

Betuined  in  1873 

51 
6 

82 

7 

87 
23 

18 
5 

17 
5 

14 

4 

January  ist,  1874,  in  nse 

45 

75 

64 

13 

12 

10 

Disposition  of  Admiraltt  Instruments  on  January  1st,  1878. 


Afloat  in  Boyal  Navy - 

^ 

179 

391 

880 

81 

56 

154 

In  nse  at  stations 

- 

45 

75 

64 

13 

12 

10 

In  itore  at  M.O. 

- 

154 

94 

118 

84 

34 

82 

,,         Chatham  - 

• 

5 

10 

48 

6 

6 

24 

„         SheemesB  - 

. 

7 

6 

25 

6 

6 

18 

„         Portsmouth 

• 

2 

5 

35 

3 

5 

24 

„        Derwiport 

• 

8 

8 

36 

7 

6 

17 

„        Qneenatown* 

• 

— 

3 

6 

1 

1 

8 

„        Gibraltar  * 

- 

4 

5 

— 

— 

— 

4 

„        Malta       . 

. 

3 

5 

23 

— 

1 

28 

,,        Haliftx     . 

. 

5 

7 

6 

4 

5 

18 

„        Bermuda  - 

• 

5 

10 

88 

8 

— 

16 

- 

4 

6 

19 

3 

3 

8 

^        Cape  of  Good  Hope 
„        Tnncomalee 

; 

6 
2 

11 
2 

44 
12 

1 

1 

31 

„        Hong  Konff 
„        Valparaisot 

- 

6 

4 

22 

1 

34 
23 

4 
2 

8 
2 

21 
16 

Under  repair  -          •          - 

1878 

— 

10 

8 

mm^ 

~" 

— 

Toua,  January  let  1874 

439 

671 

1,419 

118 

141 

474 

Destroy  ed  and  loet  during  1 

2 

6 

136 

16 

12 

18 

•  No  letombai  been  made  since  1878,  Aprillst. 
t  No  return  has  been  made  since  1869,  July  let. 
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APPENDIX  VL 
iNSTBiWEirrs,  &c.  Btipplied  to  MercantUe  Marine. 


Bwo- 
meten. 

Gom- 
pMiee. 

Thennometen. 

FwAooount. 

Ordinuy. 

Kax. 

lOn. 

meten. 

Jannaiy  iBt,  1873,  afloat - 
iHiied  In  1878     - 

98 
59 

2 

595 
407 

i 

1 

871 
288 

Betiiniedml873 

157 
76 

S 

2 

1,002 
492 

1 
1 

1 
1 

604 
290 

January  let,  1874,  afloat  - 

82 

— 

610 

— 

— 

814 

Xnstbtjmxnts  at  StationB,  viz.,  Telegraph  Offices,  ObflervatorieBi 
NaTigation  Schools^  L^hdioiues,  &c. 


jannarT  Ist,  1878,  in  nae 
lMiiedml87a     - 

102 
8 

3 

217 
16 

60 
8 

61 
11 

64 

1 

Betiiniedml878 

110 
10 

3 

238 

22 

68 
9 

62 
6 

66 

January  lat,  1874,  in  nae 

100 

3 

211 

49 

67 

66 

DiflPOBiTiON  of  Board  of  Trade  IziBtruments,  on  Jan.  1, 1878. 


In  merehant  tbxps 

82 

_ 

510 

814 

In  nae  at  itationa 

100 

3 

211 

49 

67 

65 

In  Btoie  at  M.O.  - 

64 

46 

87 

15 

8 

32 

At  lirefpool  ageney 

8 

8 

64 

36 

n  Aberdeen      „ 

9 

— 

69 

^. 

_ 

81 

^  Glaigow        „ 
Under  repair 

6 

— 

81 

— 

— 

•20 

1 

"■" 

16 

1 

— 

— 

Total,  Jan.  lat,  1874 

260 

57 

987 

65 

65 

488 

L6Bt,&c.dnxingl873 

22 

— 

206 

17 

15 

81 
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APPENDIX  VIL 

List  of  Stations  reporting  Meteorological  ObservationB  by  Telegraph 
to  the  C^ce,  with  the  Observers. 


f  SambaTgh  Head 
Stomoway 

• 

W.  lAwrence  - 

. 

Schoolmaster. 

. 

J.  Smith 

. 

Gardener. 

*Thurso- 

. 

J.  Trotter 

. 

Wick      . 

» 

J.  Sinclair      - 

. 

Watchmaker. 

Nairn     - 

. 

W.  D.  Penny  - 

. 

Schoolmaster. 

Aberdeen 

- 

J.  McCormack 

• 

Telegraph  Clerk. 

Leith     - 

. 

J.  Tumbull    - 

. 

Do. 

ShieldB  - 

. 

J.  Inrine 

. 

Do. 

^Scarborough  - 

. 

B.  Shaw 

. 

Do. 

Tork 

. 

C.  WakeSeld  -       - 

. 

Curator  of  Moseom. 

Nottingham     - 

. 

E.  J.  Lowe,  FJt.8.  - 

. 

Highfield  Ho.  Obeervatory. 

Ardrossan 

- 

W.  McNeU     - 

. 

Telegraph  Clerk. 

*Greenca8Ue(MoTiUe) 

J.  McGladery- 

- 

Do. 

Donaghadee    - 

J.  MacGowan,ir.    - 

- 

Do. 

.Kingstown  - 

G.MitcheU      - 

- 

Keeper  of  Sailor's  Home. 

♦Holyhead      - 

J.Tilston        -.       - 

• 

Do. 

Liyerpool 

J.  Hartnup,  junr.    - 

- 

Bidston  Observatory. 

•Valencia       - 

E.  O'SulUvan 

- 

Telegraph  Clerk. 

Roche's  Point - 

W.  Kennedy  - 

. 

Do. 

Pembroke 

J.  C.  Walker - 

> 

Do. 

Portishead      - 

W.  Sandford  - 

. 

Station  master. 

*Scilly  - 

W.  Thomas    - 

- 

Signalman. 

Plymouth 

J.  Merrifield,  LL.T).,  F.R.A.S.    | 

Teacher  of  Navigation. 

(Portsmouth  - 

J.  Hoar    -      .        - 

. 

Dover    - 

J.  CosteJlo      - 

. 

Telegraph  Qerk. 

♦London 

F.  Gaster,  F.M.S.    - 

- 

Oxford  . 

J.  Lucas 

. 

Radcliffe  Observatory. 

Cambridge      « 
•Tannoum 

H.  Todd 

. 

Secretary,  Sailor's  Home. 

G.  T.  Watson 

" 

Summary: 

England  and  Wales    -  -  -16 

Scotland  -  -  -  -    8 

Ireland  -  •  -  -    5 

Those  marked  with  an  asterisk,  report  twice  daily.    The  office  also  receives  daily 
r^orts  from'  22  plaees  on  the  Continent 

4  ;Communication  interrupted  since  September  1878. 

]::Beplaced  by  Hurst  Castle,  28th  March  1874 ;  Observer,  T.  Jobbins,  Telegraph  • 
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APPENDIX  Vni. 


List  of  Persons,  Places,  &c.  to  which  the  Daily  Weather  Report 
has  been  supplied,  free  of  cost,  to  31st  December. 

Newspapers : 


Daily  News. 

Echo. 

• 

Express. 

Globe. 

Hour. 

Imperial  Beacon. 

Lloyds'  Shipping  List. 

Mark  Lane  Express. 

Mechanics'  Magazine. 

Morning  Advertiser. 

Observer. 

PaU  MaU  Gazette. 

Shipping  and  Mercantile  Gazette  (with  special  daily  chart) 

Standard  (Morning  and  Evening). 

Times  (1st  and  2nd  editions). 

ibition  at  following  Seaports: 

Banff. 

Kingstown. 

Barrow-in-Pumess. 

Lancaster. 

Belfast. 

Nairn. 

Blackpool. 

Newquay. 

Boscastle. 

PlymouUi. 

Bournemouth. 

PorftjDinorwic 

Buckie. 

PorthcawL 

Carnarvon. 

Portland. 

Cowes. 

St.  Ann's  Head. 

Cromer. 

Scarboro'. 

CuUercoats. 

Silloth. 

Dover. 

Teignmouth. 

Exeter  (2  copies). 

Thurso. 

Fahnouth. 

Ventnor. 

Great  Grimsby. 

Weston-super-Mare. 

Hastings. 

Wick. 

Hayle. 

Yarmouth. 

Hull 

In  exchange  for  Observations,  Sfc. ; 


34504. 


Aird,  G.  H.,  Seaham. 

Barnes,  R.  H. 

Barnstaple  Meteorological  Committee. 

Cambridge  Observatory. 

Clouston,  Rev.  C,  Sandwick,  Orkney. 
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In  exchange  for  Observations^  ^c.^cont. : 

Cooper,  CoL,  Markree,  nr.  Sligo. 

Cooper,  W.  F.,  Sheffield. 

Crosslej,  L.  J.,  Halifax. 

Curtis,  Prof.  A.  H.,  Galway. 

Durham  University  Observatory. 

Fernley  Observatory,  Southport. 

Geological  Survey  (Ireland). 

Greenwich  Observatory. 

Griffith,  Rev.  C,  Strathfield  Torgiss. 

Hilb,  Staff  Comr.,  Liverpool. 

Hoskins,  Dr.  S.  £.,  Guernsey. 

Indian  C.E.  College,  Staines. 

Jersey  Subnmrine  Telegraph  Company. 

Jones,  G.  J.,  Lymington. 

Kingston,  G.  T.,  Toronto* 

Liverpool  Observatory  (Bidston). 

Lowe,  E.  J.,  F.R.S.,  Nottingham. 

Mackay,  Rev.  W.  P.,  Hull. 

Malle§on,  Rev.  F.,  Broughton-in-Fumess. 

Moore,  Dr.  J.  W.,  Dublin. 

Morris,  E.  E.,  Bedford. 

Moyle,  M.  P.,  Helston. 

Northumberland,  Duke  of,  Alnwick. 

Prince,  C.  L.,  Tunbridge  Wells. 

Radcliffe  Observatory,  Oxford. 

Richards,  W.  H.,  Penzance. 

Rosse,  Earl  of,  Parsonstown. 

Royal  Horticultural  Society. 

Rugby  Natural  History  Society. 

Sawyer,  F.  E.,  Brighton. 

Schomberg,  Admiral,  Holyhead. 

Stewart,  Dr.  Balfour,  F.R.S.,  Manchester. 

Stow,  Rev.  F.  W.,  Aysgarth,  Yorkshire. 

Sutherland,  A.,  Carrickfergus. 

Walker,  J.  C,  St.  Ann's  Head. 

Whitehouse,  W.  O.,  Hampstead. 

WooUett,  C,  Acrise. 

Yorkshire  Philosophical  Society. 


Government  Offices^  Societies^  SfC.  : 

The  Queen. 

The  Principal  Government  Offices  :  50  copies. 

<*  AchUles,"  H.M.S.,  Portland. 

Association  of  Underwriters,  Liverpool. 

Do.  Lloyd's. 

**  Britannia,"  H.M.S.,  Dartmouth. 
British  Museum. 

Calcutta,  Meteorological  Committee. 
Devonport  Dockyard,  3  copies. 

„         Commander-in-Chief. 
Greenwich,  R.N,  College. 
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Government  Offices,  Sodeties,  ^c-^^eont : 

International  Exhibition. 

Ireland^  Lord  Lieutenant. 

Meteorological  Society,  London. 

Patent  Office. 

Portsmoathy  Commander-in-Chief. 

Press  Association. 

Beuter's  Telegram  Company. 

Boyal  Artillery  Institution. 

Boyal  Military  Academy. 

Royal  Society. 

Royal  United  Service  Institution. 

Scottish  Meteorological  Society.  .- 

Sheemess  Dockyard. 

Staff  College. 

United  Service  Institution. 


Foreign  Places : 


Christiania,  Meteorological  Institute. 

Constantinople,  Imperial  Meteorological  Observatory. 

Copenhagen,  Meteorological  Institute. 

Emden,  Dr.  PresteL 

Hamburg,  German  Ocean  Observatory. 

Lisbon,  Observatoiy. 

Madrid,  Royal  Observatory. 

Paris,  Meteorological  Observatory,  Montsouris. 

„      Meteorological  Society. 

„      Ministry  of  Marine. 

„      Observatory. 

„      M.  Harold  Tarry. 
Rome,  Ministry  of  Agriculture. 
St,  Petersburg,  Central  Physical  Observatory. 
Stockholm,  Meteorological  Institute. 
Upsala,  University  Observatory. 
Utrecht,  Royal  Meteorological  Institute. 
Vienna,  Imperial  Meteorological  Institute. 
Washington,  Smithsonian  Institution. 

„  United  States  Naval  Observatory. 

„  Chief  Signal  Officer,  War  Office. 


APPENDIX  IX. 

Telegraphic  Weather  Intelligence. 

The  following  stations,  having  been  approved  by  the  Board  of  Trade, 
are  supplied  with  telegraphic  information  of  storms  free  of  expense, 
and  signal  shapes  have  ,been  furnished  to  most  of  them,  all  further 
expenses  attendant  on  the  maintenance  and  repair  of  the  apparatus 

D  2 
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being  borne  locally.*  The  stations  are  sitaated,  78  in  England  and 
Wales,  32  in  Scotland,  13  in  Ireland,  3  in  the  Isle  of  Man,  and  3  in  the 
Channel  Islands. 


NOBTa 

WEST. 

SOUTH. 

EAST. 

Scotland. 

Engt^nd,  N.W. 

England,  S.W. 

England,  E. 

East  Coast. 

SiUoth. 

Bfracombe. 

Tynemoath. 

Kirkwall. 

Mary  port 

Barnstaple. 

S.  Shields. 

Inverness. 

Workington. 

Port  Isaac. 

Sunderland. 

Nairn. 

Whitehaven. 

Boscastle. 

Middlesboroiif^. 

Burghead. 

Bamsey. 

Newquay. 

Redcar. 

Lossiemontfa. 

Douglas. 
Castletown. 

Hayle. 

Whitby, 

Buckie. 

Pendennis. 

Filey. 
Witherosea. 

Portsoy. 

Barrow. 

Sdlly. 

Ban£ 

Morecambe. 

Penxanoe. 

Hull 

Fraserburgh. 

Fleetwood. 

Falmouth. 

Goole. 

Peterhead. 

BlacktxML 

Plymouth,     four 

Grimsby. 

Aberdeen. 

Lytham. 

stations. 

Boston. 

Stonehaven. 

Runcorn. 

Teignmouth. 

Sutton  Bridge. 

Montrose. 

Southport 

Exeter. 

Lynn. 

Broughty  Ferry. 

Liverpool. 

Exmouth. 

Cromer. 

St.  Andrews. 

Queensfeny. 

Dundee. 

Hawarden. 

Englavd,  S. 

England,  8.E. 

Anstruther. 
St.  Monance. 
Burntisland. 

A  Una. 

Mostyn. 
England,  W. 

Guernsey. 

St  Helier,  Jersey. 

Gorey,  Jersey. 

Yarmouth. 

Southwold. 

Ipswich. 

Harwich. 

Chatham. 

Grangemouth. 
Bo^ness. 
Granton. 
Leith. 

1^  all  Avwniv 

PortPenrhyn. 
.  Holyhead. 

Weymouth. 
Poole. 

Carnarvon. 

Cowes. 

Sheemess. 

Port  Dinorwic 

Ventnor. 

Fayersham. 

Aberystwith. 

Portsmouth. 

J!  iOIlCXXV  w. 

Dunbar 

Milford. 

Littiehampton. 

Eyemouth. 

Pembrey. 
Uanelly. 

Brighton. 
Newhaven. 

Swansea. 

Hastings. 

Briton  Ferry. 

Rye. 

PorthcawL 

Dover. 

Penarth. 

Cardiff: 

Newport 

Weston-super- 

Mare. 

Burnham. 

Firth  o»  Clyde. 

Glasgow. 

Ireland,  E. 

Greenock. 

Bel&st 

Rothesay. 
Campbeltown. 

Howth. 

Kingstown. 

Girvan. 

Ireland,  S.  and  W. 

New  Ross. 

Dunmore,  East. 

Dungarvan. 

Toughal. 

Qneenstown. 

Passage. 

Cork. 

Tralee. 

Limerick. 

• 

Galway. 

*  This  arrangement  was  modified  by  the  following  Board  of  Trade  Circular. 
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Circular  No.  in. 

Telegraphic  Weather  Intelligence. 

Board  of  Trade,  February  14,  1874. 
The  Board  of  Trade  have  been  informed  by  the  Meteorological  Com- 
mittee that  they  are  now  prepai*ed  to  re-introduce  the  use  of  Admiral 
FitzBoy's  signals  (cones  and  drum)  with  slightly  modified  significations, 
and  that  the  change  will  take  effect  on  and  after  15th  March  1874. 
The  signals  to  be  used  will  consist  of: — 

1°.  Cone,  point  downwards  for  Southerly  gales ;  S.E.  round  by 

S.  to  N.W. 
2°.  Cone,  point  upwards  for  Northerly  gales  ;  N.W.  round  by  N. 

toS.E. 
3°.  Drum,  with  coney  to  indicate  the  probable  approach  of  a  very 
heavy  gale  from  the  direction  indicated  by  the  cone. 

The  di*um  will  not  be  used  without  the  cone. 

The  signals  are  to  be  kept  hoisted  during  the  daylight  only^  until 
48  hours  have  elapsed  from  the  time  the  telegram  wa^s  despatched^  unless 
countermanded.  At  night  lanterns  may  be  used  wherever  the  local 
authorities  deem  it  desirable  to  do  so,  as  pointed  out  in  the  explanatory 
pamphlet  sent  herewith,  copies  of  which  are  supplied  for  gratuitous 
distribution. 

It  will  be  seen  from  the  pamphlet  in  question  that  the  meaning  of  the 

signals  is   that  an   atmospherical  disturbance   exists  (which  will  be 

explained  in  the  telegram),  and  will  probably,  but  not  necessarily^ 

cause  a  gale  at  the  place  warned  from  the  direction  indicated  by  the 

'  signal. 

The  Meteorological  Office  will  supply  the  canvas  shapes  and  lanterns 
to  such  places  as  require  them,  on  loan,  but  in  all  cases  the  local  autho- 
rities must  undertake  the  charges  incidental  to  the  hoisting  of  the 
signal,  such  as  fiagstaff  and  gear,  oil,  <&c.,  and  also  to  the  keeping  of  the 
apparatus  in  repair,  painting,  tfec,  as  directed  by  the  Circular  No.  278, 
dated  30th  November  1867. 

Thomas  Grat. 


APPENDIX  X. 

Fishery  Barometers. 
List  of  PtACES  supplied  with  Fishery  Barometers. 


Those  supplied  daring  the  years  1867-73  are  distinguished  by  an  asterisk. 


Shetland  Isles. — Sandsair,  Lerwick. 

Orkney  Isles. — Burray.    Kirkwall.* 

Scotland^  east  coast. — Stroma,  Staxigoe,  Wick,  Sarclet,  Lybster,  Port- 
mahomack,  Cromarty,  Avoch,  Nairn,  Burghead,  Portessie,  Port  Knockie, 
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Portsoy,*  Whitehillfl,  Gardenstown,  Rosehearty^  Pitullie,  Fmdon, 
PortleUieny  Arbroath,  Broughty  Ferry,  St.  Andrews,  Crail,  Cellardyke, 
St.  Monance,*  Burntisland,  Newhaven. 

England,  east  coast — ^Berwick,  Beadnell,  North  Shields,  South 
Shields,  West  Hartlepool,  Staithes,  Scarborough,  Filey,  Flamborough, 
Bridlington  Quay,  Withernsea,  Hul^  Lynn,  Wells,  Gorleston,  Harwicfa,* 
BrightUngsea,*  Wivenhoe,*  Margate,  Deal,  Kingsdown,  Dover. 

England,  south  coast — Bognor,*  Portsea,  St.  Helens  and  Yentiior*(2) 
(Isle  of  Wight),  Gorey  (Jersey),  Poole,  Weymouth,  Portland,  Budleigh- 
fealterton,  Cawsand,  Mevagissey,  Gorranhaven,  Devoran,  Penryn, 
Falmouth,  Newlyn,  Mousehole. 

England,  south-west  cocutSt  Ives,  Hayle,  Port  Isaac,  Boscastle^* 
Fremington,  Bumham,  Highbridge. 

Wales, — ^Briton  Ferry,*  Swansea^  Angle,*  Milford. 

England,  north-west  coast — Fleetwood,  Morecambe,  Maryport. 

Isle  of  Jfa«.— Port  St.  Mary,*  Peel. 

Scotland,  south-west  coast — ^Port  Patrick,*  Stranraer. 

Ireland,  east  coast  —  Portrush^*  Cushendall,*  Belfast,  Bangor, 
Strangford,  Ardglass,  Carlingford,*  Dundalk,  Malahide,*  Howth, 
Kingstown,  (2). 

Ireland,  south  co€tst — Dungarvan,  Einsale,*  Crookhaven** 

Ireland,  west  coast — ^Valencia,  Dingle,  Tralee,  Balling*  Killybegs  * 

Ireland,  north  coast — Burton  Port,  Bunbeg,  Dunfanaghy,  Bath- 
mullen. 

Scotland,  west  coa«t.-^C  ampbeltown,*  Portree  (Isle  of  Skye) 
Plockton. 

Hebrides,  Stornoway,  Cromore,  Babyle,  Obb,  Ness. 


Summary  of  Instruments  on  Sertice. 

England  and  Wales  -  -  -  -  -    56 

Scotland       -  -  -  -  -  -    41 

Ireland         -  -  -  -  -  -     24 

121 
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APPENDIX  XI. 

Donations  sbceiysd  during  the  Yeab  1873. 
Presented  by  Societies,  Institutions,  &c. 


AichaTODboiy ' 


Berlin 


BomlMij- 

Bonmemonth  • 
Bnuiels 

Calcutta  - 


GBilflmhe 

Chiswiek 
Ohristiania 


K.  Font-Akademie 


K.    Hydrogiaphiaehee 
Bnreao. 


Colabft  Obserratory 

Meteorological  Society 
Obiervaioire  Boyal 

MeteoTologica]  Office 


St.  XaTier'a  College 
Surveyor  Qeneral'a  Office 


Meteorologiflche    Central- 
Station. 


R  Horticaltoral  Society  - 


Norake      Meteorologiake 
Inatitat. 


Beobachtuiigs-  ErgebiiiMe  der  im  K. 
Bayem  erricbteten  meteor.    Beob- 
Bchtongen,  July  to  Dec.  187S. 
By  Dr.  £.  Ebermayer. 
Hydrographische     MitUieilongen.     I. 

Jah^ping.  Noe.  1-26. 
Nacbrichten     fur      Seefohrer,     IV. 

Jahrgang.   No«.  1-52. 
Protocolle     der      Commission     car 
Berathung  eines  yerbeaserten  Sturm 
— Signal-Systema  fur  die  deutsche 
Kufite. 
By  Dr.  G.  Neumayer. 
Report  on  Proceedings  for  the  year 

ending  30th  June  1873. 
General  Remarks  on  the  Climate  of 
Bombay. 
By.  C.  Chambers,  F.R.S.,  Supt 
Report  for  1870-71. 

By  W.  H.  Blenkinsop,  M J). 
Annalefl.    Tome  XXI. 
Obserrations  des  Ph^nom^nes  F^riodi- 
qnes,  1870  ;  and  three  excerpt  papers. 
By  A.  Quetelet,  Director. 
Meteorological  Report  for  1872. 
Abstract  of  Obserrations,  July  to  Sept. 

1878. 
Administration  Report,  1872-3. 
Weekly  Report  of  RainihU,  July  to 

Novr.  1873. 
Telegraphic  Report8,Aug.  to  Not.  1873. 
The  Cyclone  in  the  Bay  of  Bengal, 
June  1872.    The  Winds  of  Northern 
India,  in  relation  to  Temperature,  &c. 
By    H.  F.  Blanford,  Government 
Meteorological  Reporter. 
Meteorological  Register,  July  1872  to 
June  1873. 
By  the  Rev.  E.  Lafont,  S.  J. 
Abstracts    of  the  Results   of  Hourly 
Observations,  Oct  1872  to  Sept  1873. 
By  Col.  Thuillier,  F.R8. 
Beobachtungen  der  badischen  Statio- 
nen,Oct  1872  to  Sept  1873.  Berichte, 
1869-71. 
By  Dr.  F.  Sohncke. 
Journal,  Vols.  I.— IH.  and  Vol.  IV.> 
partis. 

By  W.  Thiselton  Dyer,  F.L.S. 
Meteorologiske  Jagttagelser  i  Norge, 

1872,  pp.  118-144. 

1873,  pp.      1-120. 
Aarsberetning,  1871. 
Tordenv€Jr  i  Norge,  1871. 
Elimatologie  Norwegens. 

Om  Wind   og  Vegr.     Vcjledning  til 
Udforelse  af  meteor.  DagttagdUer, 
&c. 
By  Professor  H.  Mohn,  Director, 
and  by  the  University. 
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Colombo  (Cey- 

Surveyor General's  Office 

Monthly  Besnlts  of  Meteorological  Ob- 

lon). 

servations  (36  stations),  October  1872 
to  October  1874.     BainfiOl  retoms, 
1870-72. 
By  M^jor  A.  B.  Pyers,  B.E. 

Constantinople- 

Observatoire  Imperial 

B^um^  des  Observations  M^tterolo- 

M^^rologique. 

giques,  Jan.  to  Aug.  1872. 
By  A.  Coumbary,  Director. 

DauBke     Meteorologiake 

Observations   at  Danish  Stations  pp. 

Inadtut. 

1-104. 

j»            >» 

VejledniDg    til    Benyttelsen    af   deC 
Met  Inst  daglige  Vejrmeddelelaer. 

K.  DanakeVidenakabemes 

Forhandlinger,  No.  2,  1872. 

Selakab. 

By  J.  Steenstrup,  Secretary. 

K.    Landhns-  holdnings  - 

Aarsberetning,    Nov.    1872    to   June 

seUkab 

1873. 
By  H.  J.  Fjord  and  J.  C.  La  Cour. 

Cncow  - 

K.  K.  Stemwarte     - 

Meteorologische   Beobachtongen,   No- 
vember 1872  to  October  1873. 

»» 

Materyaly  do    Klimatografii  Galicyi. 
Bok  1872. 
By  Dr.  F.  Karlinski,  Director. 

Dublin   . 

B.  Dublin  Society 

Journal,  Vol.  VI.    No.  2. 

Edinborgh 

Boyal  Society 

Proceedings,  Session  1871-2. 

Finme    - 

I.  B.  Academja  di  Marina 

Meteorological  Observations,  July  1872 

to  September  1873. 
Besults  for  1872. 

Geneya  - 

BibUoth^ue    UniverseUe 

Archives    des  Sciences,  Vols.  VII. — 

XLvra. 

Le  Globe. 

Soci^t^  G^ographique 

Vol.  XI.,  Nos.  4-6. 

Vol.  XII.,  Nos.  1-3. 

Greenwich 

Boyal  Obaervatory  - 

Beport  of  the  Astronomer  Boyal  to  the 
Board  of   Visitors,   1836-54,    1858, 
1873. 

»»                         ■ 

Magnetical  and  Meteorological  Obser- 
vations, 1836-39,1871. 

Daily  Weather  Beports  for  the  year. 
Weekly  Betums  to  Begistrai^Geneial, 
VoL  XXXIV. 
By  Sir  (}.  B.  Airy,  tCR,  Astro- 
nomer Boyal* 

Gorizia  - 

Osservaxioni   delle    Starione    meteo- 
rologica.  May  1872  to  June  1878. 

n                            ■ 

Besults  for  1872. 

Hamburgh      - 

Deutsche  Seewarte  - 

Jahresbericbt,  1872.     «Hansa"  1872. 
Wetterberichtefor  1872. 

• 

By  W.  H.  V.  Freeden,  Director. 

fiavanna         * 

B.  Colegio  de  Belen 

Observaciones   magneticas   y   meteo- 
rologicas,  Jan.  1862  to  Nov.  1869  and 
Nov.  1870  to  Nov.  1871. 

»> 

Marcha  regular  o  periodica  e  irregular 
del  Barometre  en  la  Habana,  1858- 
71. 

Observaciones  correspondientes  ol  mes 

n 

de  Octubre  de  1870,  &c. 

By  B.  P.  A.  Vines,  Director. 

Helaingfors     - 

Observatoire  ... 

Observations  M^t^rologiques,  Vol.  V. 
1848-56. 
By  N.  K.  Nordenskidld. 

Hobarton 

B.  Society  of  Tasmania  - 

Monthly  Notices  of   P^>er8  and  Pro- 
ceedings for  1871. 

>» 

Besult  of  ave  years  Observations  at 
Hobarton. 
By  F.  Abbott,  F.B.A.S. 
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Hong  Kong 


Kew 
Kiel 

Kremsmunster- 


Lahore 


Leiprig  - 


Lisbon    - 


Liyerpool 


London 


Goyemment  CItU  Hospital 
Harbour  Office 

»»  "        " 

Observatory    -        -        - 

Commission  zur  Unter- 
suchuDg  der  deutschen 
Meere. 

Stemwarte      ... 


Meteorological  Department 
for  the  JPonjab. 


Stcrnwarte 


Observatorio   do    Li&nte 
D.  Luiz. 


Observatory     - 


Admiralty 


Army    Medical    Depart- 
ment. 
BoardofTrade 


British  Association  • 
Colonial  Office 

India  Office     - 

London  Listitntion  - 
Medical     Department    of 

the  Navy. 
Meteorological  Society     - 
Royal  Astronomical  Society 


Meteorological   Observations  taken  at 
Victoria,  Nov.  1872  to  Sept.  1873. 
By  R.  Young,  M.D. 
Meteorological  Observations  taken  at 
PrayaWest  and  Victoria  Peak,  Sept. 
1872  to  Sept.  1873. 
By  Captain  H.  Thomsett,  R.N. 
China  Coast  Meteorological  Register, 
August  to  Nov.  1873. 
By  A.  Lister.    ' 
Report  of  the  Kew  Committee  for  15 

months,  ending  October  1872. 
Jahresbericht,  1871. 
By  Dr.  G.  Karsten. 

Resultate  aus  den  im  Jahre  1867  auge- 
stellten   meteorologischen  Beobacht- 
ungen. 
GeBchichte  der  Stemwarte,  by  P.  S. 
Felldcker. 

By  Dr.  A.  Reslhuber. 
Meteorological   Report   for  1866  and 
1872. 
By    Dr.     A.    Neil,    Government 
Meteorological  Reporter. 

Obersicht  der  Resultate  aus  den 
meteor.  Beobachtungen  angestelit 
auf  den  K.  sachsischen  Stationen, 
August  1872  to  August  1873.  Re- 
sultate aus  den  meteor.  Beobacht- 
ungen, 1870.  Meteorologische  Beo- 
bachtungen angestelit  auf  der  Leip- 
ziger  Universitats-  Stemwarte,  1871 
and  1872. 
By  Dr.  C.  Bmhns,  Director. 

Boletim  Meteorologico  for  the  year 
1873.  Le  Portugal  par  A.  de  Fi- 
gueiredo. 

L'Observatoire    de    rinfant  D.  Luiz, 
par  J.  Graindorge. 
By  Sr.  Fradesso  da  Silyeira,  Di- 
rector. 


Report   of  the   Astronomer    to 
Marine  Conunittee,  1872. 
By  J.  Hartnup,  F.R.A,S. 


the 


Tide    Tables  for    1874.      Vancouver 
Island  Pilot. 

By  the  Hydrographf  r. 
Report  for  the  year  1871. 

Report  of  Wrecks,  Casualties,  &c.  for 

1872. 
By  Thos.  Gray,  Assistant  Secretary. 
Report  for  1872. 
Returns   from   yarions   Colonies   and 

Settlements. 
Returns   from  various    Observers    in 

India. 
Journal,  VoL  III.,  Nos.  18-22. 
Statistical  Reports  of  the  Health  of 

the  Nayy,  1867-71. 
Quarterly  Journal,  VoL  L,  Parts  5-8. 
Monthly  Notices,  VoL  XXXIII.,  Nos 

3-9.    VoL  XXXIV.,  Nob.  1  and  2.  ' 


58      Appendix  to  Report  of  the  Meteorological  Committee 


London  - 


Lyons  - 
Hadrid  - 
Manchester 

Manritins 


Melbourne 


Modena  - 


Moncalieri 


Boyal  GeogTi|>hical  Society 


Royal  InirtitntioD  of  Great 
Britain. 

Royal  National  Lifeboat 
Institution. 

Royal  Society 

Royal  United  Serrice  In- 
stitution. 

Society  of  Arts 

Standards'  Department    - 


Munich 


Naples 


Commission       M^t^orolo- 

giqne. 
R.  Observatorio 

Literary  and  Philosophical 
Society. 

Meteorological  Society 


Flagstaff  Obserratory 


R.  Observatorio 


Osservatorio   del  R.  Col- 
legio  Carlo  Alberto. 


E.  Stemwarte 


SpecolaReale 


Proceedings,  VoL  XVI.,  No.  5 ;  VoL 

XVIL,  Nos.  1-5. 
Journal,  Vol.  XLTT. 
Proceedings,  VoL  VL,  No.  57 ;  Vol. 

VIL,  No.  68. 
Journal,  Nos.  87-90. 

Proceedings,  VoL  XXI.,  No.  140-8. 
Journal,  Vol.  XVI.*  No.  69  and  App. 

„     XVIL,  Nos.  70-74. 
Journal,  Nos.  1,052-1,103. 
Reports  of  the  Warden  of  Standaids, 
1866-78.    Reports  1-5  of  the  Com* 
missioners  appointed  to  enquire  into 
the  Condition  of  Exchequer  Stan- 
dards. 
General  Index  to  do.,  and  other  Papers. 
By  H.  W.  Chisholm,  Warden  of 
the  Standards. 
Reports  for  1870. 

By  M.  £.  Lafon,  Precident. 
DaUy  Weather  Reports  1873. 

By  Sr.  Aguilar,  Director. 
Proceedings,  VoL  XI.,  Nos.  15. 

„    XIL    „    5-12. 
„    XHL  „    1-5. 
Monthly  Notices. 

Results     of    Obserrations    taken    in 
1871-2. 
By  C.  Meldrum,  M.A. 

Monthly  Record  of  Results  of  Observa- 
tions in  Meteorology,  Terrestrial 
Magnetism,  &c.,  October  1872  to 
May  1873. 

Notes  on  the  Climate  of  Victoria. 
By  R.  J.  Ellery,  F.R.S.,  Govern- 
ment Observer. 

Lettere  Meteorologiche  :  —  **  L'Umi- 
dit^"  Relazione  tra  le  Variazioni 
diume  della  Elettricita  atmosferica 
a  ciel  sereno  e  quelle  del  Barometzo. 
Sulle  Pioggie  di  Ottobre  1872.  JSo- 
effidente  termometrico,  &c. 
By  Sr.  D.  Ragona,  Director. 

Bullettino  Meteorologico,  VoL  VI., 
No.  12  ;  VoL  Vn.,  1-4;  VoL  VHI., 
Nos.  1-7, 

Observations  m^t^rologiques  £utes 
dans  les  stations  des  Alpes  Italiennes, 
January  1872  to  November  1878. 
Sulle  possible  Connessione  tra  le 
Eclisse  di  Sole  ed  ie  magnetismo  ter- 
restre.  L'Aurore  bor^ale  dn  4 
FeTiier  observe  en  Italic.  Osser- 
vazioni  meteorologiche  con  speciali 
istruzioni  intemo  a  quelle  pluvio- 
metriche.  Grande  Pioggia  di  Stelle 
cadenti: — la  sera  del  27  Nov.  1872. 
By  Sr.  F.  Denza,  Director. 

Meteorologische  und  magnetische 
Beobachtungen,  July  1872  to  June 
1873. 

Beilage,  Nos.  12-16. 

By  Dr.  J.  y.  Lament,  Director. 

Osservazioni  meteoriobe,  December 
1872  to  October  1878. 
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Naples    - 

New  York 
Oxford    - 

Palermo  - 


Paris 


Philadelphia 
Pola       - 


Porto  Rieo 
Rome 


Specola  Reale 

Central  Park  Observatorj 
Radcliffe  Obsenratorj 

R.  Ossenratorio 


Acad^mie  des  Sciences 


Association  Sdentifiqae  de 

France. 
D^p6t  des  Cartes  et  Plans 


Ministire  de  la  Marine      - 

Observatoire      M^t6orolo- 
g^que  de  Montsooris. 


Observatoire  de  Paris 
Service  Hydrom^triqae    - 


SociM  M^t^rologiqne  de 
France. 


Franklin  Institate    - 
K.K.      Hydrographisches 
Amt. 


It     of     Public 
orks. 

Ministero  d'  Agricoltora, 
Indostria,  e  Commercio. 


Osservatorio    del  Collegio 
Romano. 


Osservazioni  barografiche  e  termogra- 
fiche,  December  187S  to  October  187S. 
Bj  Sr.  Brioschi,  Director. 
Report  for  1872. 

By  Prof.  D.  Draper. 
Results  of  Meteorological  Observations, 
1870. 

ByRev.R.Main,F.R.S.,RadcliffeObsr. 
Bullettino  Meteorologico : — 

Vol.  VIII.,  Nos.  6-12. 
Vol.  IX.,  Nos.  1-6. 
The  following  parts  are  missing: — 
Vol.  IV.,  Nos.  1-7. 
Vol.  v.,  Nos.  1-3. 
By  Sr.  G.  Cacciatore,  Director. 
Comptes-Rendos  Hebdomadaires, 
Vols.  LXXVI.  and  LXX VIL  Except 
No.  1  of  Vol.  LXXVI.  and  Index  to 
Vol.  LXXVII. 
Bulletin  Hebdomadaire,  Nos.  271-4128. 

Annales  Hydrographiqoes,  1872,  and 
Parts  1-8  of  1878. 

Phares  des  Cdtes. 

Rio  de  la  Plata,  Description. 

Des  Vents  et  des  Coups-de-Vent  ob- 
serves dans  TAtlantique  Nord. 
By  Captain  A.  Le  Gras. 

Revue  Maritime  et  Coloniale.     Vols. 
XXXVI.-XXXIX. 

Bulletin  mensuel,  f^os.  12-22. 

Congr^s  de  Bordeaux. 
Annuaire  M^teorologiqne,  1878. 

By  H.  Mari^Davy,  Director. 
Bulletin  International,  1878. 

By  U.  J,  Le  Verrier,  Director. 
La  Seine :  Etudes  Hy drologiques^  with 

an  Atlas. 
By  £.  Belgrand. 
Annuaire,  Vol  XVI. 
Vol.  XVni.,  Bulletin  des    Stances, 

feuilles  1-14. 
Tableaux  M^t^rologiques,  feuilles  1-6. 
Vol.    XIX.,    Bulletin    des    Stances, 

feuilles  1-9. 
(Missing— Tableaux  Meteor,  for  Vol. 

xvn.). 

Journal,  Vols.  LXV.  and  LXVI. 

Meteorologische    Beobachtungen,  No- 
vember 1872  to  November  1878. 

Mittheilungen  aus  dem    Gebiete   des 
Seewesens,  Vol.  I.,  Nos.  1-11. 
By  Dr.  R.  Miiller,  Director. 

Meteorological    Observations,     April 
1872  to  September  1878. 

Meteorologia  Itaiiana, — 

1872,  pp.  101-237. 

1873,  pp.  1-140. 
Cliinatologia  Italica,  June  to  Not.  1872. 

By  Sr.  L.  Bodio. 
Bullettino    Meteorologico,    Vol.   XI., 

No.  12.    Vol.  XIL,  Nos.  1-11. 
Richerche-fisico-  astronomiche,  by  G.  S. 
Ferrari.     Note    spettroscopiche  sul 
sole  e  gli  altri  Corpi    Celesti.    Le 
Stelle  cadenti,  del  27  Nov.  1872. 
By  Padre  A.  Secchi,  Director. 
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Boorkee- 

Rugby    - 

St.  Petersburg - 


San  Fernando  • 
Singapore 

Southport 

Stonyhorst 

Strawburg 

Stuttgart 
Toronto  - 


Meteorological  Department 
of  N.W.  Provinces  of 
India. 


Natural  History  Sodety    - 

Central  Physical  Obsenra- 
tory. 


Trieste 


XJpsala    • 


Observatorio  de  Biarina 
Convict  Jail  Hospital 

n 

Femley  Observatory 

Observatory     - 

K.  (JniversitAts  Stemwarte 

Polytechnische  Schule 

Education  Office 
» 

Magnetical  Observatory 


R.  Accademia  di  Commercio 
e  Kautica. 


Observatoire    - 


1868, 


Meteorological     Observations, 
1869,  1870,  and  1872. 
By  Murray  Thompson,  M.D., 
Qovemment  Meteorological 
Reporter. 
Report  1872. 

By  F.  E.  Kitchener,  FX.S.,Pre8ident. 
Annales  de  TObservatoire,  1871. 
Jahresberidit,  1872.  Meteorological 
Bulletins,  1873.  Five-day  Means  of 
Barometer  and  Thermometer,  Janu- 
ary to  June.  t)ber  die  Bestimmung 
des  Temperatur-  Coefficienten  von 
Stahlmagneten.  Correspondance 

Tkloteorologiqne,     1852.      Meteorolo- 
gische  Beobachtungen  in  St.  Peters- 
burg nach  graphischen  Instrumental, 
1871. 
By  Dr.  H.  Wild,  Director. 
Annales,  1870-71. 

By  Don  Cecilio  Pnjazon,  Director. 
Meteorological   Observations,    October 

1872  to  October  1873. 
Abstracts,  1872. 
Comparative  Annual  Abstract,  1869-72. 

ByH.L.  Bandell,M.D. 
Weekly  Abstracts  of  Observations  and 
Results,  1872. 
By  J.  Baxendell,  F.R.A.S. 
Results  of  Magnetical   and  Meteoro- 
logical Observations,  1872. 
By  the  Rev.  S.  J.  Perry,  SJ. 
Bestimmung  der  Parallaxe  des  zweiten 
Argelander*6cben    Stemee,   &c.,  der 
Stemwarte  zu  Bonn,  1857-58. 
By  Dr.  F.  A.  T.  Winnecke,  Director. 

Uebersicht  uber  die  meteorologischen 
Verhaltnisse  Wurttembeigs  nach  den 
Resultaten  der  wiirttembergischen 
Stationen,  October  1872  to  July 
1 873.  Die  Witterungsverhaltnisse  des 
Jahres  1871.  Normale  Warmemittel. 
By  Dr.  H.  Schoder. 

Journal  of  Education,  Vol.  XXVI. 

Annual  Report  of  Schools,  1870-71. 
By  the  Rev.  E.  Ryerson,  D.D. 

Monthly      Meteorological      Register, 
July  to  December  1872. 

General  Meteorological  Register,  1872. 

Second  Report  of  the  Meteorological 
Office  of  the  Dominion  of  Canada. 
By  6.  T.  Kingston,  M.A.,  Director. 

Osservazioni       Meteorologiche,      No- 
vember 1872  to  October  1873.  Results, 
1872. 
By  Prof.  V.  Farolfi. 
Bulletin  M^t^rologique  Mensuel : 
Vol.  IV.,  Nos.  8-12. 
Vol.  v.,  Nos.  1-10. 
Om  Askv&dren  i  Sverige,  1871. 
Om  Uppkomsten  of  ett  barometriskt 
Depressions-  Centrum,  &c.,  II   Mi^ 
1873. 
By  Dr.  R.  Rubenson  and  Dr.  H.  H. 
Hildebrandsson. 
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Utrecht  - " 


mexma  - 


Washington 


WeUington,N.Z. 


Zfirich 


E.  NederlandBch  Meteor. 
Institat. 


K.  K.  Centialanstalt  for 
Meteorologie  and  Erd- 
magnetismos. 


E.  E.  Sternwarte     - 

Oesterreichische      Gesell- 

schaft  ^ax  Meteorologie. 
Department  of  Agricidtare 

Hydrographio  Office 

U.  S.  Naval  Observatory  - 


War  Office 


Observatory    - 


Meteor.  Centralanstalt  der 
Bchweixerischen  natnr- 
forschenden  Gesellsehaft. 


Jaarboek,  1872. 


A  Sequel    to    the  Suggestions  on  a 
Uniform    System  of   Meteorological 
Observations. 
By  Prof.  Buys  Ballot. 

Beobachtungen,    November    187S    to 
November  1873. 

Jahrbuoher,  Bd.  YIL  1870. 
Telegraphische       Wittemngsberichte, 

December  1872  to  December  1878. 
Bericht  uber  die  Verhandlongen  der 
Meteorologen-  Versammlong  zu  Leip- 
zig, 1872. 
Bencht  uber  die  Verhandlungen  des 
intemationalen  Meteorologen-  Con- 
gresses zu  Wien,  187S. 

By  Dr.  C.  Jelinek,  Director. 
Flaneten  und  Cometen-  Beobachtungen 
am  Refractor  von  6  Zoll    5fihung: 
30  September  1867  to  9  June  1869. 
By  Dr.  C.  v.  littrow,  Director. 
Zeitschrift,  Bd.  VIII. 

By  Dr.  C.  JeHnek. 
Report  for  1871.    Monthly  Reports  for 

1872. 
Second   and    Third    Supplements    to 
Papers  on  the  Gulf  Stream. 
By  Capt.  R  N.  Wyman,  U.SJJ. 
Papers  on  the  Transit  of  Venus   in 
1874,  Part  11.    On  the  Right  Ascen- 
sions  of  the  Equatorial  Fmidamental 
Stars. 
By  S.  Newcombe. 
Memoir  on  the  Founding  and  Progress 
of  the  Observatory. 
By  J.  £.  Nourse. 
On  the  Difference  of  Longitude  between 
Washington  and  St  Louis. 
By  W.  Harkness. 
Astronomical      and      Meteorological 
Ob8enrations,      1870.      Results     of 
Washington  Observations,  1853-60. 
Catalogue  of  Stars,  1845-71. 
By  Admiral  Sands,  Superintendent. 
Daily    Weather   Reports    and  Maps, 
for  1873.    Annual  Report  for  year 
1872.     Instructions  to  Observer-Ser- 
geants. 
By  Brigadier-General  Myer,  U.S. A. 
Meteorological  Observations  at  various 
Stations,  June  to  December  1872. 
By  J.  Hector,  M.D.,  F.R.S.,  Govern- 
ment Meteorological  Reporter. 
Meteorologische  Beolrachtongen,  Dec- 
ember 1872  to  July  1878.    Psychro- 
meter  oder  Haarhygrometer.     Ober 
die     Wftrmevertheilungen     in     der 
Schweiz,  by  A.  Weilemnann. 
By  Dr.  R.  Wolf. 
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Presented  by  the  Authors. 


Abbe,  C,  M.  A. 


Abbott,  F.,  F.B.A.S. 
Allison,  F.,  H.A  - 


Airy,  Sir  G.  B.,  K.C.B. 

Babbage,  B.  H.     - 

BttxendeU,  J.,  F.R.A.S. 
Belayenetz,  Capt.,  R.LN. 

Belgrand,  E. 
Bererlej,  R«v.  A. 
Blanford,  H.  F.     - 
Blenldiisop,  W.  H.,  M.D. 
Bodio,  L.  - 
Boileau,  Maj.-Greii. 
Brioachi,  Sr. 
Bruhns,  Dr.  C.      - 
Buys  Ballot,  Dr.   - 
Caociatore,  Sr. 
Cantoni,  Sr.  G.     - 


Carl,  Dr.  P. 

Chftmbere,  C,  F.R.S. 
Chaae,  P.  E. 
Chiaholm,  H.  W.  • 
Cora,  Guido 
Coumbary,  A. 
Delany,  J. 

Denia,  F. 
Donati,  G.  B. 


Dove,  H.  W. 


Draper,  Prof.  D.  - 
Dunlop,W.,  F.M.S. 


Dyer,  W.  T. 
Ebermejer,  E. 
EUery,  R.  J.,  F.B.S. 


Historical  Notee  on  the  Systems  of  Weather  Tele- 
graphy. ObserratioDS  on  the  Total  Eclipse  of  tiie 
Sun  in  1869. 

See  Uobarton. 

Synopsis  of  Climatological  Statistics,  Canada,  April 
1872  to  November  1879.  Meteorological  Observa- 
tions at  Hali&x,  December  1872  to  October  1878. 

Address  at  Anniversary  Meeting  of  the  Royal  Society, 
December  1,  1878.    See  also  Greenwich. 

Description  of  Babbage's  Calculating  Machine,  or  Dif- 
ference Engine. 

See  Sou^port. 

Russian  Nautical  Magaaine,  No.  12  for  1872 ;  Nos.  1-9 
fbr  1878. 

See  Paris. 

Rainfall  at  Aberdeen,  1856-71. 

See  Calcutta. 
„    Bournemouth. 
„    Rome. 

Meteorological  Observations  made  at  Simla,  1841~i5. 

See  Naples. 
„    Leipsig. 
„    Utrecht 
„    Palermo. 

Sn  alcuni  principj  d'  Idrastatica.  Su  alcuni  prindpj 
d'  Elettrostatica.  Su  alcuni  panti  Controversi  di  Elet- 
trostatica.  Sperimenti  e  Considerazioni  su  alcuni 
punti  di  Elettro  -chimica  e  di  Elettro  -fisiologia.  Opi- 
nioni  del  Belli  sui  condensatori  elettrid.  II  Galva- 
nametro  nell*  Elettrostatica.  Nuova  Analogia  tn  la 
Pohirixzazione  e  la  Magnetica.  Important!  Osser- 
vazioni  di  G.  B.  Beccaria  sui  Condensatori  Elettrid. 
Sui  Condensatori  Elettrid.  Su  le  Calorie  di  Combina- 
sione  dd  Corpi.  Gl'  intenti  della  Meteorologia.  Sulla 
Paragonabilitik  delle  Osservazioni  Ozonosoopiche. 
Ancora  su  le  Macchine  a  StroAnio. 

Repertorium  fur  Physik,  vols.  I.-VIII;  vol.  IX.,  Nos. 
1-5,  with  an  Atlas. 

See  Bombay. 

On  Cosmical  and  Molecular  Harmonies  (two  papers). 

See  London. 

Cosmos  (Turin),  1878,  Nos.  1-5. 

See  Constantinople. 

General  Meteorological  Register  for  St.  John's,  New 
fbundland,  1878. 

See  Moncalieri. 

Le  Thermom^rographe  a  maxima  et  i  minimy  imaging 
et  conetruit  par  Ulysse  MarcM.  Raccolta  di  Docu- 
ment! e  di  Nozioni  sdentificheconcementi  ITstitnzioni 
di  un  Servizio  Meteorologico  (by  C.  Matteucci). 
Guida  degli  impiegati  tele^ptfid  Servizio  semaforioo. 
Memorie  del  R.  Osservatorio  di  Firenze. 

t)ber  die  W&rme  -Erscheinungen  im  Jahre  1872,  den 
milden  Winter,  1872-3,  und  den  kuhlen  FrOhling, 
1873.     See  also  Berlin. 

On  Diffraction-spectrum  Photography. 

Results  of  Meteorological  ObMrvations  at  Annanhill, 
N.B.,  December  1872  to  November  1873,  and  Sum- 
mary for  1872. 

See  London. 

„   Aschaffenburg. 

,,   Melbourne. 
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Eyerett,  J.  D. 

Farolfi,  V. 

I^adesBo  da  SiWeira,  Sr. 
Freeden,  W.  H.  Ton 
Fjen,  Mi^.-6eii.,  R.£. 
Gray,  J.  K,  M.D.,  F.R.S. 
Gloesener,  M. 


Gathrie,  F. 
Haile,  J.  C. 


Hall,  J.  J.,  F^S. 

Hann,  Dr.  J. 

Hartnnp,  J.,  F.R.A.8.       - 
Hector,  J.,  M.D.,  F.R.S.  - 
HUdebrand,  Dr.  H. 
Homstem,  Dr.  C.  - 

Hoskins,  S.  E.,  M.D.,  F.R.S. 


Jelinek,  Dr.  C. 
Jones,  G.  J. 
Jonei,  W.  Bence 

KarllDBki,Dr.F. 
Karsten,  Dr.G. 
Kitchener,  F.  E. 
Kftppen,  Dr.  W. 


La  Cour,  J.  C.      - 
Lafon,  E.  - 
Lamont,  Dr.  J.  y.  - 
Langhton,  J.  K.,  M.A. 

Leftoy,  Maj.-Gen.,R.A. 

Le  Gras,  Cap!  A. 
Lendesdorf 

Le  Verrier,  U.  J.  - 
Lister,  A.  - 
Littrow,  Dr.  C.  y.  - 
Loomis,  Prof.  E.  - 


Main,  Rer.  R. 
MargoUe,  M. 
Matheir,  Maj.  £.  W. 

Heldnun,  C,  M.A. 
Merrifield,  C.  W.,  F.R.S. 


MerrifieId,J.,LL.D. 


FiAh   Report   of   the    Committee    on    Underground 

Temperature. 
See  Trieste. 
„   Copenhagen. 
„   Lisbon. 
„  Hamburg. 
„  Colombo. 

Notes  on  Corals  from  the  South  and  Atlantic  Seas. 
Une  nouyelle  M^thode  d'Enr^strementantomatique  au 
moyen  de  T^lectricit^  &c.    Notice  snr  un  Systeme 
M^t^n^gi-aphiqne    uniyenel,   par  M.  yan  Ryssel- 
berghe.  " 
On  a  ReUtion  between  Heat  and  Static  Electricity. 
Report  of  General  Board  of  Health  by  the  Commis- 
sioners appointed  to  enquire  into  the  Wanning  and 
Ventilation  of  Dwellings. 
On  the  Compensation  and  A^ustment  of  die  hemis- 
pherical Cup  Arms  of  Velocity  Anemometers. 
Ober  die  W&rme*  abnahme  mit  der  H5he  im  asiatischen 

Monsungebiet. 
See  Liverpool. 
„    Wellington. 
„    Upsala. 
Uber  die  Abhfingigkeit  der  tAglichen  Variation  des 
fiarometer-standes  yon  der  Rotation  der  Sonne.    See 
also  Prague. 
Meteorological  Obsenrations  taken  at  Gnenisey,  De- 
cember 1872  to  November  1873.    Tables  for  extem- 
poraneous application  for  corrections  for  Tempera- 
ture. 
See  Vienna. 

Meteorology  of  Lymington,  1872. 
Climate  and  the  Supply  of  Labour  as  affecting  Agricul- 
ture in  Ireland. 
See  Cracow. 
n   Kiel 
„   Rugby. 

Tafeln  aur  Ableitung  der  HiCtteltemperatnr  aus  den 
gebr&uchlichsten  Combinationen  yon  awei  und  drei 
Beobachtungsstunden  am  Tage.    Uber  mehij&hrige 
Perioden  der  Witterung.    Parts  I.  and  11. 
See  Copenhagen. 
„   Lyons. 
„   Munich. 
Physical  Geomphy  in  its  relation  to  the  prevailing 

Winds  and  Currents.    2nd  edition. 
The  Chemical  Analysis  of  Samples  of  Soil  from  Bermuda. 

Sanatory  Report  on  the  Colony  of  Bermuda,  1872. 
See  Paris. 
Nachrichten  &ber  die  Gesundheits-zustand  in  yerschie- 

denen  Hafenpl&tzen.    Part  VII. 
See  Paris. 
„   Hong  Kong. 
„   Vienna. 

Comparison  of  the  Mean  Daily  Range  of  the  Magnetic 
Declination  and  the  Number  of  Hours  observed  each 
Year  with  the  extent  of  the  Bhick  Spots  on  the  Sur- 
face of  the  Sun. 
See  Oxford. 
„   Zurcher,  M. 
Register  of  Rainfldl,  Snowdonian  Range,  for    years 

1864-72. 
See  Mauritius. 

Memoir  on  the  experimental  Study  of  Waves.    The 
Annual  of  the  Royal  School  of  Nayal  Architecture, 
No.  1,  January  1871. 
Meteorological  Summary,  Plymouth,  187S. 
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Mohn,  H. 

Moore,  J.  W.,  M.D. 

Muhry,  Dr.  A.      - 


Myer,  Brigadier  General 
NeU,  Dr.  A.,  M.D. 
Neumayer,  Dr.  G.  - 
Nordcnskidld,  N.  K. 
Perry,  Rev.  8.  J.  - 
Petermann,  Dr.  A. 

Plantamour,  E.      - 

Poey,  A.   - 

Prestel,  Dr.  M.  A.  F. 

PreBton,  Bev.  T.  A. 
Prettner,  Dr.  J.     - 


Pi:gazon,  Don  C. 
Quetelet,  E. 

Ragona,  D.  -  - 

RandeU,  H.  L.,  MJ). 
Rawson,  Govt.  R  W.,  C3. 


Reye,  Dr.  H. 

Richards,  W.  H.    - 

Rosser,  R.  H. 

Rowell,  G.  A. 
Rubenson,  Dr.  R.  - 
Rohlmann,  Dr.  R. 


Ryeraon,  Rev.  £.,  D.D. 
Sabine,  Sir  E.,  E.C.B. 
Sands,  Admiral     - 
Sawyer,  F.  E.,  F.M.S. 

Scarpellini,  Mme. 


Schoder,  Dr.  H. 
Schreiber,  Dr.  P. 


Secchi,  A. 


See  Cbristiania. 

Meteorology  in  its  bearing  on  Health  and  Disease. 

Znr  Lehre  von  der  Wolkenbildnng.  Klima  der  Sabine- 
Insel  an  der  Ostkuste  von  Gr5nland.  Ober  die 
Quelle  der  atmosphirischen  Elektricit&t  in  geo- 
graphisch-  meteorologischer  AufFassong.  Die  geo- 
graphische  Verbreitung  der  atmospharischen  Elek- 
tricit&t  Das  fillima  an  der  Nordkuste  von  Spits- 
bergen.   Zur  orographischen  Meteorologie,  No.  X. 

See  Washington. 
„   Lahore. 
„    Berlin. 
„   Helsingfors. 
„    Stonyhurst. 

Mittheilungen.  Vol.  XVIII.  No.  12.  Vol.  XIX. 
Erg&nzongidieft    Nos.  32-34. 

Le  CoDgr^s  international  M^t^rologique  de  Vienne, 
1878. 

Sor  les  Rapports  entres  les  Taches  solaires  et  les  Onia- 
gans  des  Antilles  de  TAtlantique  Nord  et  de  POc^an 
Indien  Snd.  Nouvelle  Classification  des  Nnages. 
(Two  papers.) 

Meteorologiscbe  Correspondenz.  December  1872  to 
May  1873.  Ergebnisse  der  Beobachtnngen  nnd  Er- 
fbrschongen  betreffend  die  Stormwamangen  und 
die  Sturmsignale. 

Seventeenth  half-yeariy  Report  of  the  Marlboron^ 
College  Natural  History  Society,  for  half  year  ending 
Midsummer,  1873. 

Das  Klima  von  Eiimten.  Meteorologiscbe  Beobacht- 
nngen zu  Klagenfort,  November  1872  to  November 
1873. 

See  San  Fernando. 

Le  Congr^  International  M^t^rologiqne  de  Vienne, 
1873. 

See  Modena. 
„  Singapore. 

Monthly  Returns  of  Rainfall  and  Meteorological  Obser- 
vations in  Barbados,  December  1872  to  October 
1873.  On  the  Ramfidl  of  Barbados.  Map  of  Daily 
Rainfall,  January  7  to  October  1873. 

t)ber  die  Abnahme  des  Lnftdruckes  bei  der  Wolken- 
bildnng. 

Abstract  of  the  Weather  at  Penzance  and  Neighbour- 
hood, 1872. 

Mercantile  Marine  Magazine,  Vol.  XX.,  and  Nos.  I 
and  2  of  Vol.  XXI. 

On  Electricity  as  the  Expansive  Force  of  Steam. 

See  Stockholm. 

Eatalog  der  physikalischen  Sammlung  eines  S&ch- 
sischen  Gymnasiums.  t)ber  den  Durchgang  der 
Elektricit&t  durch  Gase.  Die  barometrischen  Hdhen- 
messungen  und  ihre  Bedeutung  far  die  Physik  der 
Atmosph&re. 

See  Toronto. 

Contributions  to  Terrestrial  Magnetism,  No.  XILT. 

See  Washington. 

Temperature  of  Brighton.  A  Hurricane  in  Sussex. 
Meteorology  of  Sussex  for  1872. 

Bullettino  delle  Osservazioni  Ozonometriche-  Mete- 
oriche  &tte  in  Roma,  November  1872  to  June  1873. 
Meteorologia  Medica. 

See  Stuttgart 

Ober  die  Verwendbarkeit  der  Aneroide  von  Naudet 
&  Co.  in  der  Wissenscbait.  Untersuchungen  uber 
die  Theorie  und  Praxis  des  Wagebarometers. 

See  Rome. 
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Silorata,  A.  B.      - 

Sohncke,  Dr.  C.    - 
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Stow,  Rev.  F.  W.,  F.RS. 

Tany,  H. 
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Young,  R.,  M.D.   - 
Zurcher,  F. 


II  Cavaliere  Francesco  Zantedeschi  cenni  biografici  e 
considerazioni. 

See  Carlsruhe. 

See  Copenhagen. 

Report  of  Committee  on  Science  Lectures. 

Monthly  Meteorological  Magazine,  1873.  British 
Rain&ll,  1872. 

Raingauge  Experiments  at  Hawsker,  near  Whitby,. 
1870-71. 

De  la  Fraction  da  Mouvement  des  Tempdtes  et  lea 
ph^nom^nes  qui  les  accompagnent.  De  laPrMiction 
du  Mouvement  des  Tempdtes  Africaines  et  des  P^riodes 
met^orologiques. 

Rainfall  in  the  Isle  of  Wight  for  the  past  12  years. 
Weather  m  Isle  of  Wight  for  1870-72.  The  Tem- 
perature of  the  Isle  of  Wight 

See  Calcutta. 
„   Roorkee. 

Report  on  the  Sanitary  State  of  the  Hackney 
District. 

On  Black  Bulb  Solar  Radiation  Thermometers  exposed 
in  various  Media. 

See  Havana. 

General  Report  on  the  Operations  of  the  Great  Trigo- 
nometrical Survey  of  India,  1871-2. 

Meteorological  Reports  of  the  Tyneside  Naturalists* 
Field  Club,  1872. 

See  St.  Petersburg. 
„    Strassburg. 
„    Ziirich. 
„    Washington. 
„   Hong  Kong. 

Telescope  et  Microscope.    La  Provision  du  Temps. 
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APPENDIX  Xn. 


List  of  Persons  in  the  Ekplotment  of  the  Metbobolooigal  Ck>if- 
HTTTEE  on  December  dlst,  1873,  with  their  Occapations  and  Amount 
of  Salary. 


Dntifli. 

BUtty 

Tesriy. 

Weekly. 

Office. 

Bobert  H.  Scott     - 
J.  S.Harding  Jon. - 
J.  S.  Harding,  sen. 
T.  D.  BeU      - 

Land  Meteorology 

B.  H.  Curtis  - 

♦F.  C.  Steventon    - 

C.  Stodart     - 

*H.  W.  Woodward- 
J.  A.  CnrtU  - 
G.  G.  Francis 
C.  H.  Thompson    - 

Land  Meteorology 

F.  Gaster 

W.L.DaUa8. 
F.  Brodie   • 
B.  Sargeant    - 

Capt  H.  Toynbee  - 
*W.  Salmon  - 

B.  Strachan   - 

C.  Harding    • 
W.  G.James - 
T.E.  Allen    - 

J.  W.  McVeagh     - 

Director  of  the  office        ... 

Correspondence,  Acconnts,  Librarj  - 
1  Copying,  acconnts  of  stores,  registry  J 
J      of  documents,  &c.                         \ 

(^Observatonee). 

y    by  panugraphs,  and  preparation*^ 
for  publication. 

Disenssion  'of  returns  and  compv- 
'     tations. 

{Telegraphy). 

1  Preparation  of  weather  reports,  and  J 
1     computations.                                | 

Marine  Superintendent     ... 
Discussion  of  data    .... 
Care  of  instruments  and  reduction  of 

meteorological  returns. 
Discussion  (S  data    .        -        .        . 

•  Computations 

800    0    0 
200    0    0 

140    0    0 
180     0    0 

160     0     0 

400     0    0 
250    0    0 
230     0     0 

150    0    0 

£    t.  d. 

1  18     6 

1  5     0 

2  2     0 
1     2     0 
1   14     6 
15     0 
10     0 

1  12     6 
15     0 

0  17     0 

1  14     6 
1   14     6 
1     0     0 

Commissumaire  - 

Messenger       -        -        .        *        • 

— 

1     1     0 

Bev.  Thos.  Kerr     - 

Director  of  Valencia  Observatory      - 

250    0     0 

— 

♦  These  gentlemen  haying  resigned  since  the  Slst  December  several  changes  have 
been  made  in  the  organization  of  the  Office.  The  following  names  have  also  been 
added  since  that  date:— A  J.  Bigby,  H.  N.  Cobley,  V.  Sandiford,  and  H.  Chivers. 
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the  year,  with  a  General  Current  Chart.  Price  2s.  6d, 
[Stanford.] 

13.  A  Discussion  of  the  Meteorology  of  the  Part  of  the  Atlantic 
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PREFACE. 


The  Meteorological  Committee  consists  of  Fellows  of 
the  Royal  Society  who  have  been  nominated  by  its 
President  and  Council,  at  the  request  of  the  Board  of 
Trade,  for  the  purpose  of  superintending  the  Meteoro- 
logical duties  formerly  undertaken  by  a  Government 
Department,  under  the  charge  of  Admiral  FitzRoy. 

The  Committee  are  credited  with  a  sum  of  £10,000, 
voted  annually  in  the  Estimates,  for  the  administration 
of  which  they  are  wholly  responsible. 

The  services  of  the  Committee  are  entirely  gratuitous. 

The  Meetings  of  the  Committee  are  held  regularly 
once  a  fortnight,  or  oftener  when  necessary,  when 
every  subject  on  which  action  has  to  be  taken  by  their 
executive  officers  receives  their  careful  consideration. 

MEMBERS  OF  THE  COMMITTEE  :— 

General  Sir  E.  Sabine,  RA.,  K.C.B.,  Chairman. 

Mr.  De  La  Rue. 

Captain  F.  J.  0.  Evans,  C.B.,  Hydrographer  to  the 
Admiralty. 

Mr.  Francis  Galton. 

Mr.  Gassiot. 

Rear-Admiral  G.  H.  Richards,  C.B. 

The  Earl  of  Rosse. 

Major-General  W.  J.  Smythe,  R.A. 

Major-General  R.  SxRACHEr,  R.E.,  C.S.I. 

Sir  Charles  Wheatstone. 

• 
May,  1875. 
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RE  P  0  ET 
For  the  year  ending  December  31st,  1874c 


The  administration  of  the  Office  iji  this,  the  eighth  year  of  its  introductory, 
management  by  the  Committee,  has  been  unchanged  from  that 
existing  at  the  date  of  the  last  Report,  the  executive   officers 
being  Mr.  Robert  H.  Scott,   as  Director,  and  Captain  Henry 
Toynbee,  a^-  Marine  Superintendent. 

Among  the  principal  points  of  interest  in  the  proceedings  of  the 
year  has  been  the  assemblage  at  the  Office,  in  the  month  of 
September,  of  a  private  International  Conference  on  Maritime 
Meteorology,  to  discuss  the  questions  deemed  advisable  for  the 
further  prosecution  of  that  inquiry.  The  report  of  that  Conference 
has  now  been  published,  and  a  summary  of  the  resolutions  adopted 
will  be  found  in  Part  II. 

An  agreement  has  been  entered  into  with  the  Meteorological 
Society  (of  London),  by  which  that  body,  in  consideration  of  a 
certain  annual  allowance,  furnishes  the  Office  with  copies  of  the 
observations  taken  at  some  of  their  stations.  The  particulars  of 
this  arrangement  will  be  found  at  p.  26. 

Mr.  Scott  was  examined  before  the  Royal  Commission  on 
Scientific  Instruction,  &;c.,  in  the  month  of  May,  and  his  evidence, 
which  may  be  expected  to  appear  shortly,  gives  copious  details  on 
the  history  and  management  of  the  Office. 

Inasmuch,  however,  as  even  the  scientific  portion  of  the  public 
seem  to  be  hardly  familiarly  acquainted  with  the  subject,  it  seems 
to  the  Committee  advisable,  in  the  present  Report,  to  review  at 
some  length  the  operations  of  their  Office  in  the  three  depart- 
ments into  which  it  is  subdivided,  and  to  compare  them  with  the 
development  of  the  same   branches   of   the    science    in    other 
countries.     These  three  departments  are  as  follows : 
I.  Ocean  Meteorology. 
II.  Weather  Telegraphy. 
III.  Land  Meteorology  of  the  British  Islands. 

I. — Ocean  Meteorology. 

The  systematic  prosecution  of  enquiries  relating  to  the  Meteoro- 
logy of  the  Ocean  may  be  said  to  have  been  first  placed  on 
a  sound  basis  by  Mr.  Marsden,  Secretary  to  the  Admiralty,  who 
at  the  end  of  last  century  (in  1784)  proposed  to  divide  the  surface 
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Origin  of  the     of  the  sea  into  a  certdn  number  of  squares^  and  to  consider  the 

MienceofOccan  observations   geographically,   dealing  with  those  taken  in  each 

e  eoro  ogy.     gq^j^.^  y^^  themselves,  instead  of  treating  each  voyage  by  itself,  and 

publishing,  e.  ^.,  mean  results  for  each  month,  without  regard  to 

any  change  in  the  ship's  position  during  the  month. 

It  is  needless  to  say  that  it  was  Maury  who  set  the  example  of 
an  extensive  sphere  of  operations  in  the  course  above  indicated, 
but  his  charts,  copious  as  was  the  amount  of  information  embraced 
by  them,  were  unavoidably  defective  as  regards  minute  accuracy, 
owing  to  the  fact  that  at  the  time  he  commenced  his  operations, 
now  about  30  years  ago,  the  instrumental  appliances  for  the 
registration  of  the  phenomena  were  very  poor  as  compared  with 
those  now  in  use. 

The  Meteorological  Department  of  the  Board  of  Trade,  from 
its  first  establishment  under  Admiral  FitzRoy  in  1855,  laid  the 
greatest  stress  on  the  importance  of  the  selection  of  observers  and 
the  supply  of  first-class  instruments,  duly  tested  before  issue,  and 
the  Committee  have  been  guided  by  the  same  principles,  attaching 
weight  to  the  quality^  as  contrasted  with  the  quantity,  of  the 
records  to  be  obtained. 

In  order  that  nothing  should  be  wanting  on  the  part  of  the 
newly-founded  Office  to  secure  the  accuracy  of  the  instruments 
employed,  almost  the  first  action  of  the  Board  of  Trade  in  1855  was 
to  invite  the  Kew  Committee  of  the  British  Association  to  devise 
improvements  in  the  instrumental  appliances  for  Marine  obser- 
vations, and  the  most  important  outcome  of  their  deliberations  was 
the  recommendation  of  the  Kew  pattern  Marine  Barometer,  the 
principle  of  which  has  been  universally  adopted  as  that  best  suited 
for  use  at  sea. 
Issue  of  instni-  The  Office  possesses  a  large  stock  of  these  and  other 
meats.  instruments,  and  its  practice  as  to  the  collection  of  observations 

is  to  supply  on  loan  to  captains  a  set  of  instruments  properly 
verified  at  Kew,  which  are  returned  to  the  Office  for  recomparison 
with  standards  as  soon  as  the  voyage  is  over.  The  loan  is  granted 
on  condition  of  observations  being  taken  with  the  instruments, 
and  entered  in  a  log  supplied  for  the  purpose,  which  is  sent  into 
the  Office  when  filled.  The  instruments  supplied  to  a  ship 
consist  of — 

1  Marine  barometer  (Kew  pattern), 

6  Thermometers  with  a  thermometer  screen, 

4  Hydrometers, 

and  in  exceptional  cases  an  azimuth  compass  is  added. 

Observations  made  with  instruments  which  have  not  been 
supplied  or  authentically  verified  by  the  Office,  are  i^ot  employed 
in  the  investigations.  Aneroid  readings  are  never  used. 
Supply  to  the  The  foregoing  remarks  apply  to  the  Merchant  Service.  As 
Royal  Navy,  regards  the  Royal  Navy,  H.M.  ships  are  supplied  with  Meteo- 
rological instruments  under  an  arrangement  with  the  Admu'alty, 
and  the  Meteorological  observations  are  returned  to  that  Depart- 
ment in  the  form  adopted  in  the  Naval  Service.     It  is  voluntary 
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whether  the  Meteorological  log  of  this  Office  is  kept  in  addition : 
some  valuable  logs  are,  nevertheless,  from  time  to  time  reoeived 
from  H.M.  ships. 

In  addition  to  the  supply  of  instruments  direct  from  the  Office  Agencies, 
in  London,  a  stock  is  kept  at  some  of  the  more  important  seaports, 
€,g.y  at  Liverpool,  Glasgow  and  Aberdeen,  the  Agents  in  charge  of 
them  receiving  a  fee  for  each  case  of  issue  and  return,  and  a 
further  fee  for  each  observer  obtained  through  him  who  furnishes 
first-class  observations.  The  names  of  all  applicants  for  instruments 
are  submitted  to  Captain  Tovnbee  for  approval  prior  to  the  supply. 

As  soon  as  a  log  is  received  at  the  Office  it  is  examined  and 
classified  according  to  its  quality,  and  an  acknowledgment  is 
immediately  made  to  the  captain  sending  it;  and  at  the  same 
time  if  explanations  on  any  points  arising  out  of  the  inspection 
of  the  log  are  found  to  be  requisite,  he  is  requested  to  furnish  the 
.  information  while  the  circumstances  are  still  fresh  in  his  memory. 
Replies  received  from  the  captain  are  at  once  noted  in  the  log  for 
future  reference  when  the  observations  are  discussed. 

To  each  observer  who  has  obtained  the  mark  ^'  excellent "  a  Presentatioii  of 
copy  of  the  Atlantic  Pilot  Charts,  or  of  the  Wind  and  Weather  Pilot  Charts. 
Charts  of  the  Atlantic,  Pacific,  and  Indian  Oceans,  published  by 
the  Admiralty,  is  presented.  Observers  who  have  already  received 
these  charts,  and  who  may  continue  to  observe  for  the  Office,  have 
the  special  thanks  of  the  Committee  for  each  register  which  has 
received  the  mark  of  "  excellent.*'  They  also  receive  such  publi- 
cations of  the  Office  as  are  likely  to  be  of  interest  to  them. 

The  names  which  have  been  added  during  the  financial  year  to 
the  list  given  in  last  year's  Report  are  as  follows : — 

Presentatioii  of  Admiralty  Charts. 

Captain's  name.  Ship. 

Becket,  Alexander         -             -  -  "  City  of  Perth.*' 

Comley,  WiUiam  Guise,  R.N.R  -  S.S.  '*  Hong  Kong." 

Dobson,  Charles  Meadows         -  -  S.S.  "Beta." 

Freeman,  Thomas  W.   -            -  -  S.S.  "  Wisconsin." 

Longley,  Herbert  ...  S.S.  "  Yorkshire." 

Maples.  Charles             -            -  -  "  Genii." 

Oweji,  John       -            -            -  -  « W.  G.  Russell." 

Smith,  William  Charles              -  -  "  Kingdom  of  Saxony." 


♦Jackson,  Robert,  R.N.  -  -  -  H.M.S.  «  Glasgow." 

Jones,  Theodore  Morton,  R.N.  -  -  Do. 

Nares,  George  Strong,  R.N.      -  -  H.M.S.  « Challenger." 

♦Tizard,  T.  H.,  RN.        -  .  -  Do. 

The  Committee  do  not  feel  themselves  at  liberty  to  present 
Admiralty  Charts  to  officers  in  the  Koyal  Navy  ;  they  receive 
the  letters  of  thanks.    . 

In  Appendix  II.  will  be  found  a  list  of  the  observers  whose 
logs  have  been  classed  as  "  excellent,"  since  the  beginning  of  the 
year  1869.  Some  of  the  gentlemen  mentioned  in  the  list  have 
been  regular  observers  for  the  Office  for  many  years. 

*  Navigating  Lieutenant. 
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Localities 
whence  obser- 
▼atioiisare 
being  derived. 


The  geographical  distribution  of  the  vessels  in  which  obaer- 

yations  were  being  taken  at  the  close  of  the  year  1874  was  as 
follows: — 

Voyages.  Ships. 

To  Baffin's  Bay  or  Greenland      -  -  -  -  3 

„   East  Coast,  North  America    -  -  -  -  10 

On  East  Coas^  North  America   -  -  -  -  4 

To  West  Coast,  North  America  -  -  -  -  4 

„   West  Indies  -            -            -  -  -  -  4 

„  East  Coast,  South  America    -  -  -  -  2 

„   West  Coast,  South  America  -  -  -  -  7 

„   East  Coast,  Africa     -            -  -  -  -  1 

„  Austi-alia  and  New  Zealand    -  -  -  -  17 

„  India,  vi&  the  Cape    -            -  -  -  -  16 

„   India,  viS.  Suez           -            -  -  -  -  3 

In  Indian  Seas    -            -            -  -  -  -  I 

To  China  Seas,  via  Suez  -            -  -  -  -  3 

„  Mediterranean  Ports  -            -  -  -  -  1 

„  Home  Ports  -            -            -  -  -  -  2 

„  Archangel     -            -            -  -  -  -  1 

79 


Collection  of 
observations. 


Progress  of 
discussions, 
Equatorial 
region  of  the 
Atlantic. 


The  Committee  regret  that  the  number  of  observers  who  are 
co-operating  with  them  remains  small  when  compared  with  the 
strength  of  the  Mercantile  Navy,  as  will  be  seen  from  the  figures 
just  quoted :  but  the  duty  of  observing  regularly  and  frequently 
entails  a  considerable  degree  of  responsibility  on  anyone  who 
undertakes  it,  and  if  the  captain  is  not  supported  by  a  good  staff 
of  oflBcers  it  is  simply  impossible  that  the  log  should  be  properly 
fiUed. 

Circulars  have  been  issued  to  the  various  shipping  offices,  &c.  in 
connexion  with  the  Board  of  Trade,  and  it  is  hoped  that  by  con- 
stantly keeping  before  the  eyes  of  captains  the  objects  and  aims 
of  the  Office  the  services  of  such  among  them  as  have  a  real 
interest  in  the  science  will  be  secured  for  the  Office. 

The  method  employed  by  the  Royal  Meteorological  Institute  of 
the  Netherlands,  the  only  other  office  extensively  engaged  in  this 
branch  of  Science,  in  the  collection  of  observations,  is  to  appoint  in 
each  seaport  a  committee  of  shipowners^  the  members  of  which  use 
their  personal  influence  in  inducing  captains  to  become  observers. 
It  IS  stated  that  the  results  of  this  system  are  satisfactory. 

As  regards  the  progress  of  the  discussions  carried  on  by  the 
staff,  it  was  mentioned  in  the  last  report  that  the  treatment  of  the 
materials  for  the  entire  district  of  nine  ten-degree  squares,  Nos. 
38-40,  2-4,  and  301-303,  extending  from  20°  N.  to  10°  S.,  and 
10°-40°  W.,  as  shown  in  the  subjoined  chart,  was  expected  to  be 
completed  by  the  end  of  the  year  1874. 

This  has  been  the  case,  and  the  results  are  now  in  process  of 
publication  in  the  form  of  monthly  charts,  but  not  to  the  same 
degree  of  minuteness  as  the  charts  already  published  for  Square  III., 
which  contain  the  information  sifted  into  two-degree  squares.  The 
charts  now  in  course  of  publication  are  subdivided  into  areas  of 
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6®  of  longitude  by  2^  of  latitude  as  shown  in  the  diagram,  and  Equatorial 
each  chart  contains  the  data  of  three  ten-degree  squares.  Aulmtic.  *  ^ 


It  will  be  seen  that  the  island  of  Ascension  falls  within  the  area  Observatioiis  at 
now  under  treatment,  and  accordingly  the  detailed  observations  -Ascension, 
made  at  that  island  in  the  years  1863-5,  by  Lieutenant  Rokeby, 
II.M.,  are  being  discussed,  and  the  results  will  be  embodied  in  the 
forthcoming  publication. 

For  the  two  years  into  which  these  observations  extend  we  have 
the  wind  direction  and  velocity  recorded  continuously  by  a  self- 
registering  anemometer,  and  almost  hourly  observations,  by  eye, 
of  pressure,  temperature,  and  other  meteorological  phenomena.  ^ 
It  is  consequently  considered  that  a  thorough  investigation  should 
be  made  of  the  observations  which  have  cost  so  much  time  and  care 
in  collecting,  and  are  rendered  the  more  interesting  from  the  fact 
of  the  island  being  situated  in  the  heart  of  the  S.E.  Trade  wind, 
the  wind  being  there  S.Ely,  almost  without  exception  throughout 
the  year.  By  referring  the  winds  to  32  points  of  the  compass  it 
is  believed  that  the  discussion  will  exhibit  a  diurnal  and  annual 
march  of  the  direction  and  velocity  of  the  S.E.  Trade. 

It  is  hoped  that  the  results  to  be  deduced  will  form  a  valuable 
addition  to  the  information  obtained  from  observations  made  on 
board  ships  traversing  this  part  of  the  ocean,  and  will  also  add  to  our 
knowledge  of  the  extent  and  regularity  of  the  ordinary  fluctuations 
in  the  tropics. 

The  material  available  for  that  part  of  the  Atlantic  between  the 
parallels  of  20°  N.  and  10°  S.,  which  lies  east  and  west  of  the 
nine  squares  which  are  being  discussed,  is  so  scanty  that  its  dis- 
cussion would  not  be  likely  to  lead  to  any  practical  results ;  this 
will  easily  be  conceived  from  the  fact  that  59  per  cent,  of  the 
entire  information  in  the  office  for  the  whole  district  was  concen- 
trated in  the  central  Square  III. 

The  Committee  have  therefore  decided  to  turn  their  attention  Sonth  point  of 
to  another  region  in  order  to  subject  it  to  a  process  of  examination 
similar  to  that  which  has  been  bestowed  on  the  belt  of  the  Atlantic 
Doldrums,  and  they  have  had  little  hesitation  in  selecting  the  south 
point  of  Africa,  where  the  tracks  of  all  vessels  trading  by  long  sea 
to  India  and  China,  and  those  outward  bound  to  Australia,  lie 
within  narrow  limits  of  latitude.  The  district  will  therefore  afford  a 
copious  store  of  observations,  and  their  discussion  may  be  expected 
to  yield  results  of  great  importance  to  navigation,  and  of  interest 
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South  point  of 
Africa. 


to  science.  In  the  firet  place  it  is  hoped  that  in  that  proverbially 
stormy  part  of  the  sea  it  may  be  finally  ascertained  which  trttdc 
affords  the  most  favourable  winds  y  the  greatest  immunity  from  galeSy 
and  consequently  the  easiest  passage.  Moreover,  light  will  be 
thrown  on  the  irregularities  in  tlie  sea  surface  temperature  which 
have  long  since  attracted  the  notice  of  the  Dutch  meteorologists, 
and  on  which  M.  Cornelisscn  has  published  valuable  communi- 
cationi*.  The  currents  too,  in  the  region  under  examination  are 
specially  interesting,  and  as  yet  insufficiently  known. 

The  actual  district  to  be  treated  is  shown  in  the  subjoined 
chart,  and  the  degree  of  minuteness  to  which  the  area  will  be  sub- 
divided will,  it  is  hoped,  be  the  same  as  in  the  case  of  the  niae 
squares  of  the  equatorial  region  of  calms  and  rains  already 
mentioned. 
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BeUtive  valae 
of  old  and  new 
materials. 


Synoptic  charts 
of  Atlantic. 


The  Committee  would  here  observe  that  it  has  been  often  re- 
marked that  their  chief  attention  should  be  directed  to  the  utili- 
zation of  the  more  recent  materials,  and  that  the  store  of  old  logs 
should  be  considered  as  of  more  secondary  importance.  Suchian 
opinion  as  tliis  is  affected  by  a  serious  misconception  of  the  mode 
of  dealing  with  the  subject  of  Ocean  Meteorology  enforced  by  the 
nature  of  the  materials  at  hand  for  discussion. 

It  cannot  be  too  well  understood  that  it  is  not  possible  to 
produce  mean  results  of  any  value  from  recent  logs.  Observations 
taken  at  sea  are  not  like  records  obtained  from  land  stations.  The 
ship  is  constantly  changing  her  position,  so  that  it  is  only  from  the 
comparison  of  a  number  of  observations  made  in  different  ships  at 
or  near  the  same  spot  and  at  the  same  seasons  in  successive  years 
that  we  can  ever  hope  to  obtain  materials  for  the  calculation  of 
mean  values. 

The  chief  inquiry  the  solution  of  which  can  be  attempted  by  the 
use  of  recent  observations  alone,  is  the  construction  of  synoptic 
charts  of  weather,  but  for  this  purpose  a  large  number  of  observa- 
tions taken  at  the  same  period  and  in  the  same  district  are 
requisite.  It  is  hardly  needful  to  say  that  these  conditions  cannot 
easily  be  fulfilled,  as  say  100  ships  observing  on  any  one  day 
between  the  parallels  of  40°  and  60°  in  the  North  Atlantic  would 
be  the  very  least  which  might  be  expected  to  afford  anything 
approaching  to  a  complete  representation  of  the  conditions  of 
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weather  prevailing  over  that  portion  of  the  earth's  surface  at  the 
time. 

In  the  last  Eeport  it  was  mentioned  that  invitations  had  been  Storms  of 
issued  to  British  shipowners  to  lend  to  the  OflSce  any  logs  of  ships  AtUnSc!^  ^  ^^ 
in  the  Atlantic  during  the  month  of  August  1873,  in  order  to  aid 
in  tracing  the  history  of  the  hurricane  which  swept  the  Eastern 
seaboard  of  the  United  States  and  wrought  great  damage  on  the 
coasts  of  Nova  Scotia  at  that  time* 

280  logs  have  been  received  in  compliance  with  the  invitation, 
and  Captain  Toynbee  has  commenced  the  examination  and  discussion 
of  the  material  on  a  principle  similar  to  that  ah'eady  employed  by 
him  in  the  case  of  the  **  City  of  Boston  "  gale.* 

It  may  be  hoped  that,  as  apparently  more  material  is  available 
for  the  present  investigation  than  has  existed  in  the  case  of  any 
previous  inquiry  of  a  similar  nature,  additional  light  may  be 
thrown  by  it  on  the  real  facts  of  wind  motion  in  cyclones — a 
subject  which  even  at  the  present  day  is  the  theme  of  discussion, 
—  and  thereby  the  knowledge  may  be  enlarged,  on  which  are 
based  the  rules  for  avoiding  such  storms  altogether,  or  for  dealing 
with  them  when  encountered. 

In  the  last  Report  it  was  mentioned  that  a  sub-committee  Conference  on 
consisting  of  five  members  had  been  appointed  by  the  Vienna  Maritime 
Meteorological  Congress  to  arrange  for  the  assemblage  of  a  Meteorology. 
Conference  to  reconsider  the  decisions  of  the  Brussels  Maritime 
Conference  in  1853.  These  gentlemen  decided  that  the  Con- 
ference should  be  of  a  private  character.  The  meetmg  in  question 
took  place  in  London  from  August  31  to  September  3,  at  the 
Meteorological  Office.  As  regards  its  results,  it  is  remarkable 
to  find  that  although  the  first  promoters  of  the  Conference  had 
urged  as  the  principal  ground  for  its  being  convened  that  the 
regulations  for  filling  the  log  adopted  at  Brussels  had  been  too 
stringent,  the  members,  when  assembled,  passed  by  a  large  majority 
rules  hardly  difiering  in  any  important  particular  from  those 
emanating  from  the  Brussels  meeting ;  the  only  deviations,  in  fact, 
being  a  demand  for  increased  information,  viz.,  the  entry  of 
'*  Course  and  Distance  by  Log  every  four  hours,"  in  order  to 
facilitate  a  closer  approximation  to  the  true  position  of  the  ship 
from  time  to  time  than  was  previously  possible,  and  a  request  that 
the  wind  should  be  given  for  the  aptual  time  of  observation,  and 
not  estimated  for  a  certain  number  of  hours  previously. 

In  fact,  the  Committee  cannot  but  feel  that  the  practical 
experience  of  the  Office  carried  on  under  their  superintendence 
was  highly  honoured  by  the  fact  that  the  draft  Log  and  the 
Instructions  for  Observers,  prepared  by  their  own  Marine  Superin- 
tendent, Captain  Toynbee,  were,  by  the  resolution  of  the  Con- 
ference, appended  to  the  Report  of  its  proceedings.  It  should  here 
be  remarked  that  the  Log  and  Instructions  just  referred  to  are 
almost   identical  with   the   modified   form  of  the  Brussels   Log 

*  **  A  Discussion  of  the  Meteorology  of  that  part  of  the  Atlantic  lying  north  of 
30°  N.  for  the  eleven  days  ending  February  8,  1870,"  by  Captain  H.  Tojubee.  Official 
"So,  13.    London:  Stanford. 
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2?°f|^ce  on  adopted  by  Admiral  FitzRoy  at  the  first  institution  of  the  Meteoro- 
MSeorology.  logical  Department ;  in  fact,  the  Office  may  almost  say  that  its 
practice  has  been  unaltered  from  the  first,  and  is  now  handed  on  for 
general  adoption. 

In  Part  II.  will  be  found  the  several  Resolutions  adopted  at 
the  Meeting. 

It  may  be  hoped  that  the  tendency  of  this  Conference  will  be 
towards  the  more  extensive  prosecution  of  studies  bearing  on 
.  Ocean  Meteorology,  inasmuch  as  th^  institutions  whose  attention 
is  specially  devoted  to  the  subject  at  present  are  very  few  in 
number.  In  fact,  with  the  exception  of  the  Royal  Meteorological 
Institute  of  the  Netherlands,  the  United  States 'Naval  Observatory, 
the  Deutsche  Seewarte,  and  the  Meteorological  Office^  it  can 
hardly  be  said  that  original  investigations  bearing  on  this  brandi 
of  science  have  been  published  of  late  years  by  any  office  in  any 
country,  although  the  Hydrographical  Department  of  our 
Admiralty  and  the  Depdt  des  Cartes  et  Plans  of  the  French 
Navy  have  both  furnished  several  most  important  contributions 
to  our  knowledge  of  Ocean  Meteorology. 

Appendix  IV.  contains  a  list  of  the  contents  of  the  publications 
issued  by  the  Office  during  the  year,  in  continuation  of  that  given 
in  the  Report  for  1873,  p.  45. 

In  Appendix  V.  will  be  found  a  list  of  all  the  instruments 
supplied  to  ships  in  the  Royal  Navy  during  the  year,  with  a 
statement  of  the  entire  stock  and  distribution  of  instruments 
standing  on  the  books  to  the  account  of  the  Admiralty  on  the 
31st  December  1874.  This  latter  statement  is  prepared  from 
the  latest  returns  furnished  by  the  storekeepers  at  the  respective 
dockyards,  &c. 

Appendix  VI.  gives  similar  information  with  regard  to  the 
Board  of  Trade  instruments. 


Stock  of 
instruments. 


Condition  of 
stations. 


II.  Weatheb  Telegraphy. 

There  has  not  been  any  change  of  importance  in  this  department 
of  the  Office  during  the  year,  and  the  service  has  on  the  whole  been 
performed  with  satisfactory  regularity,  unless  on  such  occasions 
as  that  of  October  21,  when  the  communication  along  many 
telegraph  lines  was  interrupted  by  the  violence  of  the  storm. 
,  It  is,  however,  much  to  be  regretted  that  the  condition  of  the  cable 
to  the  Shetlands  has  hardly  been  permanently  improved  since  the 
date  of  the  last  Report.  Connexion  was  certainly  re-established  in 
the  beginning  of  August,  and  the  wire  worked  satisfactorily  until 
the  end  of  the  year,  but  after  that  time  the  service  speedily  became 
less  regular,  and  ceased  altogether  on  the  23rd  of  January  1875. 

The  stations  were,  as  usual,  inspected  during  the  year,  with  five 
exceptions,  Cambridge,  Oxford,  St.  Ann's  Head,  Sumburgh  Head, 
and  Yarmouth.  A  liint  of  the  stations  with  the  observer's  names 
will  be  found  at  Appendix  VII. 

Inasmuch  as  there  appears  to  be  an  impression  among  some 
meteorologists  that  the  observations  made  at  telegraphic  reporting 
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stations  ought  to  be  available  for  climatological  inquiries,  it  may  Difficulties  of 
perhaps  not  be  amiss  to  explain  what  such  stations  are,  as  a  general  (n-ganixatlonof 
rule,  capable  of  aflTording,  and  what  reasons  exist  for  their  defi-  J^^f 
ciencies  in  certain  respects,  as  compared  with  ordinary  observing 
stations. 

In  the  first  place  the  choice  of  a  station  is  necessarily  determined 
by  the  existence  of  telegraphie  commimication,  and  this  implies 
in  most  cases  that  the  reporting  stations  are  situated  in  towns. 
It  is  hardly  necessary  to  say  that  under  such  circumstances  the 
observations  of  temperature,  rain,  and  wind  are  of  minor  value  as 
compared  with  those  obtainable  under  more  favourable  conditions 
of  exposure,  inasmuch  as  in  many  towns  it  is  absolutely  out  of  the 
question  for  men,  in  the  position  of  telegraphic  reporters,  to  obtain 
the  use  of  a  very  open  space  for  the  erection  of  their  thermometer 
screen  or  rain  ^^auge  within  a  reasonable  distance  of  their  residence 
or  reporting  office. 

To  take  a  single  instance  where  a  satisfactory  exposure  has  been 
obtained,  viz.,  Leith ;  the  thermometer  screen  and  rain  gauge 
are  erected  on  the  Links  at  a  considerable  distance  from  the  tele- 
graph office,  so  that  much  labour  is  entailed  on  the  reporter  as 
compared  with  that  falling  upon  an  observer  who  can  have  his 
thermometers  in  his  own  garden.* 

In  view  of  considerations  like  these  it  will  at  once  be  admitted 
that  it  is  needless  to  publish  mean  results  for  other  elements 
than  barometrical  pressure  and  rainfall  for  ordinary  telegraphic 
stations.  The  accuracy  of  barometrical  observations  does  not  depend 
on  the  exposure ;  and  as  regards  the  r^nfall,  local  diffeiences  in 
measurement  are  so  great  that  absolute  accuracy  may  be  considered 
unattainable,  and  the  figures  furnished  by  gauges  erected  in  the 
best  conveniently  attainable  situations  are  sufficiently  accurate  for 
practical  j)urposes,  as  indicating  the  approximate  amoimt  of  fall  in 
the  districts  in  which  the  respective  stations  are  situated. 

There  is  yet  another  reason  for  the  somewhat  exceptional  nature 
of  telegraphic  reports,  the  duty  of  reporting  demands  constant 
attendance  and  punctuality,  and  it  therefore  cannot  be  discharged 
by  anyone  whose  avocations  interfere  with  these  requirements. 

In  many  outlying  stations  the  choice  of  observers  is  exceedingly 
limited,  and  it  is  impossible  to  find  the  same  class  of  observers 
as  would  be  looked  for  in  establishing  a  station  for  climatological 
purposes ;  but  for  several  of  the  stations,  e.ff.,  at  the  observatories  of 
Oxford,  Cambridge,  and  Bidston,  and  at  Plymouth,  the  services  of 
very  high  class  observers  have  been  secured. 

In  fact  the  exceptional  character  of  telegraphic  reporting  stations 
is  recognized  by  every  one  who  has  ever  had  the  slightest  ex- 
perience in  their  management. 

On  the  whole  the  Committee  may  point  to  the  fact  that  their 
system  of  telegraphic  observation,  defective  though  it  admittedly 
is,  when  compared  with  the  strict  requirements  of  the  science,  is 

*  The  Committee  are  very  glad  to  say  that  permission  has  at  last  (June  1875)  been 
obtuned  from  the  proper  authorities  to  have  the  thermometers  and  rain  gauge  at 
North'  Shields  transferred  from  the  Post  Office  premises  to  Dockwray  Square,  which 
affords  very  good  conditions  of  ezpoeare. 
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Emxn  in  tele-  allowed  to  be  the  most  complete  in  Europe  as  regards  the  character 
graphic  reports,  of  its  observers,  the  control  exerted  over  them  hj  inspection  and 
correspondence,  the  outfit  of  its  stations,  and  the  care  taken  to 
introduce  improvements,  e.ff.<,  in  thermometric  exposure  whenever 
the  possibility  is  offered,  to  ensure  accuracy  in  the  published 
reports,  and  to  correct  errors  when  detected.  The  last-named 
task  is  the  most  difficult  of  fulfilment  of  any,  for  it  is  only  in  the 
case  of  barometrical  readings  and  to  a  slight  extent  as  regards 
temperature,  that  an  approach  to  accuracy  in  the  publication  of 
observations  received  by  telegraph  is  attainable.  In  the  case  of 
the  barometer  the  differences  of  reading  between  adjacent  stations 
are  usually  so  small,  and  follow  such  regular  laws  that  a  comparison 
of  the  reports  reveals  the  existence  of  even  slight  errors.  Serioas 
mistakes  in  temperature  are  also  detected  by  the  same  means, 
but  as  regards  the  other  elements,  especially  the  rainfall,  and  at 
times  even  the  wind,  slight  discrepancies  between  the  reports  from 
the  same  line  of  coast  are  to  be  expected  under  ordinary  circum- 
stances, owing  to  the  differences  of  local  conditions  of  exposure^  &c, 
so  that  it  is  impossible  at  first  sight  to  say  whether  such  discord- 
ances are  simply  due  to  telegraphic  errors  or  to  real  differences  in 
the  phenomena  observed. 
Manuscript  The  system  of  the  receipt  of  monthly  sheets  from   the  stations, 

reports.  containing  the  copy  of  the  observations  actually  taken,  enables 

the  Office  to  exert  a  considerable  check  on  the  accuracy  of  trans- 
mission of  the  reports,  and  care  is  taken  that  any  mean  results 
published  by  the  Office,  e.ff.y  of  rainfall,  shall  be  compiled  from 
such  manuscript  reports,  as  telegraphic  reports  are  untrustworthy 
as  authority  for  minute  calculations,  owing  to  the  fact  that  such 
messages,  transmitted  in  cipher,  afford  little  internal  evidence  of 
their  correctness  or  the  contrary. 

In  fact,  inasmuch  as  weather  telegraphy  must  be  carried  on 
by  means  of  the  ordinary  telegraphic  staff,  it  is  hopeless  to  expect 
such  accuracy  in  transmission  of  the  reports  as  is  requisite  if  the 
data  are  to  form  the  basis  for  precise  calculations  day  by  day. 
We  have  also  the  difficulty  to  encounter,  at  least  at  present,  that 
as  soon  as  a  serious  storm  occurs  the  communication  along  the 
lines  is  very  unc-ertain,  if  it  be  not  entirely  interrupted  by  the 
breakage  of  wires. 

In  the  face  of  facts  such  as  these,  all  who  have  had  practical 
experience  of  weather  telegraphy  have  long  since  admitted  that 
such  stations  are  to  be  placed  under  a  totally  different  category 
from  those  which  furnish  the  information  for  climatological 
inquiry. 

We  may  now  contrast  the  service  of  this  country  in  regard  of 
weather  telegraphy  with  those  at  present  existing  elsewhere  in 
Em-ope,  excluding  from  our  view  the  magnificent  organization 
of  the  United  States,  whose  signal  service  spends  for  its  own 
share  not  far  from  the  total  expenditure  of  the  collective  govern- 
ments of  Europe  on  the  same  object.* 

•  The  cost  of  the  signal  service  U.S.A.  is  upwards  of  50,000/.,  and  this  does  not 
include  any  salaries. 
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Weather  telegraphy  depends  for  its  success  almost  entirely  Cost  of  im- 
on  the  amount  of  money  which  can  be  devoted  to  it ;  if  the  ^"J^^*"^ "' 
information  is  to  be  improved  in  quantity,  in  frequency  of 
reception,  or  in  quality,  whether  this  last  implies  a  higher 
class  of  observations  or  increased  accuracy  in  transmission,  the 
cost  is  at  once  raised,  as  these  conditions  imply  a  more  extensive 
use  of  the  telegraph  and  longer  hours  of  attendance  in  the  office 
and  at  the  stations. 

The  Office  receives,  or  would  receive,  were  the  Continental  British  organU 
telegraphic  communications  and  that  with  the  Shetlands  perfect,  ^^^^ 
51  reports  every  morning,  and  9  every  afternoon,  except  on 
Sundays.  The  observations  are  taken  on  Sundays  as  on  other 
days,  but  are  not  received  at  the  Meteorological  Office  until 
Monday  morning,  when  the  report  for  Sunday  is  made  out.  The 
stations  are  situated  along  the  entire  coast  of  the  Continent,  from 
Christiansund,  in  lat.  63°  N.,  to  Corunna,  in  lat.  43°,  with  four 
stations  on  the  coast  of  the  Baltic,  and  one  at  Cape  Sici6  in  the 
Mediterranean. 

The  system  is  unfortunately  most  defective  along  our  own  Stations  on  the 
western  coasts,  owing  to  the  imperfections  of  telegraphic  com-  ^®^  ^^^^'^^ 
munication  in  those  thinly-peopled  and  mountainous  districts. 
The  only  stations  along  the  line  in  question  are  Valencia,  Green- 
castle  on  Lough  Foyle,  Ardrossan,  and  Stornoway.  The  Committee 
are  not  without  hopes  that  they  may  be  able  to  carry  out  the  idea, 
proposed  in  their  last  Keport,  of  establishing  a  station  at  MuUagh- 
more,  a  low  lying  point  on  the  south  side  of  Donegal  Bay,  not  far 
from  Sligo. 

The  possibility  of  deriving  benefit,  as  regards  the  probable  Reports  from 
weather  of  these  islands,  from  constant  reports  from  America  has  tS^Attantic' 
frequently  been  inserted  in  the  newspapers  and  in  scientific 
journals,  but  the  experience  of  the  Office,  which  for  four  years 
received  daily  reports  free  of  charge  from  Heart's  Content  by  the 
liberality  of  the  Anglo-American  Telegraph  Company,  is  not 
favourable  to  the  idea  of  incurring  expense  for  such  a  service. 
Not  only  was  little  benefit  derived  from  such  isolated  and  unsup- 
ported reports,  but  the  subsequent  study  of  the  weather  recorded 
in  ship's  logs  has  shown  that  atmospheric  disturbances,  though  they 
may  cross  the  Atlantic  occasionally  from  shore  to  shore,  in  most 
instances  undergo  such  changes  in  their  progress,  that  the  fact  of 
the  severity  of  a  storm  on  the  coa*«t  of  America  is  no  gauge  of 
its  probable  character  when  it  arrives  on  our  shores. 

The  Committee  need  only  refer  to  their  last  Report  for  the 
reasons  which  are  there  given  for  the  comparative  inutility  to  us  of 
reports  from  stations  even  so  near  as  the  Azores,  and  although  it 
must  be  granted  that  Newfoundland  lies  more  in  the  track  of 
storms  crossing  the  Atlantic  than  the  group  of  islands  named,  yet 
the  experience  of  those  who  have  paid  most  attention  to  Atiantic 
weather  appears  to  show  that  the  area  of  origin  of  most  of  our 
storms  lies  some  distance  to  the  eastward  even  of  Newfoundland. 

The  information  received  from  the  Continent  is  obtained  byway 
of  exchange,  for  which  arrangements  exist  with  France,  Holland^ 
Hamburg,  Denmark,  Norway,  and  Sweden. 
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Intmhtnge  of  In  France  the  Office  interchanges  information  with  two  distinct 
^^™^n       organizations^  the  Ministdre  de  la  Marine  and  the  Obseivatory. 

From  the  former  it  receives  daily  reports  from  six  stations.  Cape 
GrisneZy  St.  Mathieu  (Brest),  Grognon  (L'Orient),  Isle  d'Aix 
(Rochefort),  Biarritz,  and  Cape  Sici^  (Toulon),  and  supplies  in 
return  a  daily  summary  of  the  weather  over  the  area  covered  by 
the  British  system  of  reports,  and  in  addition  warnings  whenever 
requisite,  which  are  hoisted  along  the  French  coast  from  Dunkerque 
to  Nantes. 

From  the  Observatory  it  receives  reports  from  Paris,  Charleville, 
Lyons,  Brussels,  and  Corunna,  and  sends  in  return  copies  of  the 
daily  reports  received  from  Valencia,  Greencastle,  Thurso,  Scar- 
borough, Yarmouth,  and  Scilly,  and  from  Greencastle  a  Sunday 
report  in  addition. 

From  Holland  it  receives  daily  reports  from  the  Holder,  and 
sends  occasional  warnings  in  return,  as  will  be  explained  farther 
oa 

From  the  Scandinavian  systems  and  Hamburg  the  Office 
receives  reports  from  Christiansund,  Skudesnaes,  and  Oxo  (near 
Christiansand),  in  Norway,  from  Ska^en  and  Fano  in  Denmark, 
from  Haparanda,  Hemosand,  Stockholm,  and  Wisby  in  Sweden, 
and  from  Cuxhaven,  and  supplies  in  return  daily  reports  from 
Yarmouth,  Valencia,  and  Thurso  (the  last  twice  daily),  which 
are  sent  from  these  islands  to  Christiania,  and  Copenhagen,  and 
distributed  from  the  latter  place  to  Stockholm  and  Hamburg,  and 
also  cautionary  telegrams  of  a  similar  character  to  those  sent  to 
Utrecht. 

Any  cost  incurred  in  transmission  of  these  telegrams  over  the 
British  lines  falls  on  the  Office  ;but,  as  regards  the  French  telegrams, 
their  transmission  is  free  over  the  French  wires ;  while  in  the  case 
of  the  messages  crossing  the  North  Sea,  a  free  transit  has  been 
most  liberally  granted  by  the  Great  Northern  Telegraph  Co. 

Preparation  of  The  daily  observations  are  taken  at  8  ajn.,  Greenwich  time, 
Daily  Weather  and  most  of  the  telegrams  arrive  in  London  about  9  o'clock,  when 
Beport.  ^j^g  Intelligence  Department  of  the  Post  Office  extracts  from  them 

the  portions  required  for  its  wind  and  weather  reports.  They  are 
then  at  once  transmitted  to  the  Office  by  the  private  wire.  About 
two  hours  are  required  for  their  reduction,  discussion,  and  the 
preparation  of  the  Daily  Weather  Eeport,  copies  of  which  are 
ready  by  about  11  a.m.,  and  are  at  once  supplied  for  the  afternoon 
issue  of  several  of  the  Londoi\  papers.  A  wind  chart  for  the  day 
is  also  drawn  for  the  "  Shipping  Gazette."  A  brief  telegraphic 
resum6  of  the  weather  is  despatched  to  the  Marine  Ministry  in 
Paris,  and  if  necessary,  telegraphic  intelligence  of  storms  or  of 
atmospherical  disturbance  is  sent  to  our  own  coasts  and  to  foreign 
countries.  Later  in  the  day  the  foreign  telegrams,  and  subse- 
quently the  afternoon  reports,  come  in.  The  Daily  Weather  Charts 
are  drawn  by  noon,  and  forwarded  to  the  lithographers  to  be 
printed.  The  copies  for  postal  distribution  are  received  at  the 
Office  at  about  3.30  p.m.  The  total  number  of  copies  issued  every 
day  is  about  530. 
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The  list  of  institutions  and  persons  who  receive  the  Charts  free 
will  be  found  at  Appendix  VIII. 

In  the  last  Report  it  was  mentioned  that  the  Committee  were  Weather  charts 
in  hopes  of  being  atle  to  furnish  Weather  Charts  for  issue  in  the  ^»  newspapers, 
daily  papers.    These  hopes  have  at  last  been  carried  into  fulfilment, 
and  from  the  1st  of  April  1875  a  chart  of  the  subjoined  character 
has  appeared  in  the  ^*  Times." 

The  following  description  of  the  process  of  production  of  these 
charts,  which  appeared  in  "Nature"  of  April  15,  may  not  be 
without  interest : 


*«  The  method  of 
preparation  of  the 
chart  seems  simple 
enough  at  present,  but 
it  has  been  the  fruit  of 
much  thought,  as  the 
problem  of  producing, 
in  the  space  of  an  hour, 
a  stereotype  fit  for  use 
in  a  Walter  machine 
has  not  been  solved 
without  many  and 
troublesome  experi- 
ments. 

"  In  the  first  place  a 
material  had  to  be  pro- 
vided which  would 
admit  of  being  en- 
graved rapidly  without 
bun*  or  chipping,  and 
would  without  further 
preparation  serve  as  a 
mould  for  type  metal. 
Secondly,  drill  panta- 
graphs  had  to  be  adap- 
ted to  engrave  the 
lines,  and  to  ,be  fur- 
nished with  a  gauge 
so  as  to  vary  their 
depth  at  pleasure. 

"  The  actual  process 
is  as  follows  : — The 
outline  of  the  land  is 
kept  standing,  and  the 
composition  is  run  in  a 
^e~8teteof  uiould  bearing  this  out- 
line on  one  face.     The 


ExPLA]!ri.TI02r. 

In  the  above  Chart  the  dotted  lines  are  **  isobars  "  or  lines  of 
equal  barometrioal  pressure,  the  values  for  the  lines  being  given 
at  the  end  in  figures,  thus,  "80*4."  The  shade  temperature  is 
given  in  figures  for  several  places  on  the  coast,  and  the  weather 
DrevBUing  at  8  a.m.  is  recorded  in  words.  The  arrows  fly  with 
the  vrind,  the  force  of  which  is  shown  by  barbs  and  feathers, 

thus, 2h.  -  light, >  =  fresh  to  strong,  j     >  =  a  gale 

and  »  >  a  a  violent  gale,     o  signifies  calau     "* 
the  sea  is  given  in  capitals. 

block,  which  is  now  an  outline  chart  of  the  British  Islands,  is  then 

placed  under  the  pantagraph  drill,  which  reduces  the  original  drawing, 

furnished  from  the  Meteorological  Office,  to  one  fourth.     The  isobaric 

curves  and  wind  arrows  are  put  on  direct  from  the  drawing,  the  figures 

and  words  by  means  of  templates,  in  order  to  ensure  uniformity  in  the 

type. 

"  The  instant  the  block  is  engraved  it  is  ready  to  be  stereotyped,  and 

86926.  B 
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Weather  charts  then  it  is  a  simple  matter  to  adapt  it  in  the  asual  manner  to  the  cylinder 

in  newspapers,    of  the  machine. 

^'  The  initiative  in  this  new  method  of  weather  illastration  is  due  to 
Mr.  Francis  Gal  ton,  and  the  practical  details  have  been  carried  out  by 
Messrs.  Shanks  and  Johnson,  of  the  Patent  Type  Founding  Compauj. 

'^  It  is  hardlj  necessary  to  allude  to  the  value  of  such  charts  as  these 
as  a  means  of  leading  the  public  to  gain  some  idea  of  the  laws  which 
govern  our  weather  changes.  ^  As  soon  n»  they  appear  in  our  aftemoaa 
papers,  we  may  hope  for  a  more  intelligent  comprehension  of  the  diffi- 
culties which  beset  any  attempt  to  foretell  the  weather  of  these  island> 
for  the  space  of  even  24  hours. 

"  We  may  safely  say  that  with  these  charts  we  have  not  seen  the  end 
of  weather  illustration,  which  was  set  on  foot  more  than  four  years  ago 
by  Sir  W.  Mitchell  in  the  '*  Shipping  Gazette,"  and  has  been  continued 
daily ;  but  whatever  improvements  may  hereafter  be  introduced  in  the 
process,  it  must  be  remembered  that  the  credit  of  breaking  the  ^g  b 
due  to  the  gentleman  we  have  named.^ 
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Tt  may  now  be  interesting  to  give  a  brief  review  of  3what  is 
being  done  in  other  European  countries  in  the  way  of  Weather 
Telegraphy. 

France  takes  the  lead  both  as  regards  the  seniority  of  its 
arrangements,  which  date  from  nearly  20  years  past,  and  the 
extent  of  its  international  exchanges. 

Its  reports  are  published  daily  in  the  Bulletin  IntematioDal, 
which  has  appeared  regularly  since  1858,  and  contains  a  weather 
chart  for  the  whole  of  Europe ;  but  if  anything  were  wanted  to 
prove  the  truth  of  what  has  been  stated  above, — of  the  entire 
dependence  of  the  service  on  the  perfection  of  telegraphic  arrange- 
ments,— it  is  to  be  found  in  an  examination  of  the  daily  charts  of 
the  Bulletin  International  at  a  time  of  continued  atmospherical 
disturbance,  when  for  days  in  succession  the  reports  from  distant 
stations  are  entirely  absent,  and  the  chart  consequently  blank,  at  a 
time  when  full  information  would  be  of  most  interest  and  import- 
ance. It  18  to  be  hoped  that  Weather  Telegraphy  will  not  always 
be  liable  to  fail  at  the  most  critical  times. 

The  next  extensive  system  is  that  of  the  three  Scandinavian 
coimtries,  which  publish  their  reports  conjointly  in  the  Bulletin 
Met^orologique  du  Nord,  issued  at  Copenhagen. 

Russia,  too,  has  a  telegraphic  organization  of  considerable 
magnitude,  and  issues  a  lithographic  bulletin,  as  do  also  Austria 
and  Spain,  while  the  other  countries  of  Europe  for  the  most  part 
content  themselves  with  the  dissemination  of  their  weather  obser- 
vations by  the  agency  of  the  public  press. 

The  Committee  are  glad  to  say  that  the  hopes  mentioned  in  the 
last  Report  of  the  adoption  of  an  international  telegraphic  code 
for  Europe  have  been  fulfilled  by  the  resolution  of  the  Permanent 
Committee  of  the  Vienna  Congress  recommending  such  a  step. 

The  code  proposed  has  been  introduced  in  most  European 
countries,  being  only  subject  to  such  modifications  as  are  requisite 
to  adopt  it  to  the  foreign  and  English  scales,  as  will  be  seen  fit>m 
the  scheme  given  at  p.  39,  Part  II.     The  code  adopted  diflTers  but 
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slightly  from  that  which  has  been  hitherto  in  use  in  the  British 
isles,  with  the  exception  that  the  use  of  mixed  letters  and  figures 
in  the  groUps  has  been  discarded,  in  order  to  return  to  the 
exclusive  employment  of  figures,  as  in.  the  code  originally  devised 
by  Admiral  FitzRoy. 

The  intelligence  of  storms  which  is  sent  out  from  the  OflSce,  Telegraphic; 
varies  in  character,  according  to  the  requirements  of  the  place  J'^*^®'  "^" 
which  receives  it.  In  Appendix  IX.  will  be  found  a  list  of  the  ®  ^  ^  • 
stations  which  are  furnished  with  signals,  in  accordance  with 
circular  717  of  the  Board  of  Trade,  issued  in  February  1874. 
These  stations  were,  at  the  end  of  December,  130  in  number, 
situated,  64  in  England,  15  in  Wales,  32  in  Scotland,  13 
in  Ireland,  3  in  the  lele  of  Man,  and  3  in  the  Channel  Islands. 
Lamps  for  night  use  are  supplied  to  a  few  of  the  stations. 
All  the  stations  have  been  established  under,  and  are  in  accord- 
ance with,  the  terms  laid  down  in  the  circular,  excepting  the  Boyal 
dockyards,  which  are  of  course  under  Admiralty  management. 
The  messages  sent  consist .  of  an  order  to  hoist  the  signal, 
accompanied  by  a  brief  explanation  of  the  reasons  why  it  is 
to  be  hoisted.  The  message  is  posted  up  for  the  information 
of  the  public  as  soon  as  it  is  received.  It  continues  in  force 
for  48  hours,  and  no  longer^  from  the  time  of  its  issue  from 
London,  unless  modified  by  a  subsequent  telegi^am,  which  is 
frequently  sent,  either  when  the  danger  is  known  to  have  passed 
over,  or  when  there  are  signs  of  the  approach  of  another  storm. 

In  addition  to  the  foregoing,  a  telegram  consisting  of  reports 
of  the  atmospherical  pressure  and  the  wind  at  the  most  impor- 
tant stations,  is  sent  daily  to  the  Underwriters'  Booms,  Liverpool, 
the  entire  expense  of  the  transmission  being  borne  by  that 
association 

All  intelligence  sent  to  the  coasts  is  also  forwarded  to  Lloyd's 
Booms,  where  it  is  at  once  posted  up  for  the  information  of  the 
members. 

The  intelligence  of  storms  which  is  supplied  to  foreign  countries  Warnings  to 
is  of  a  two-fold  character.  lo^Ses. 

To  the  Ministfere  de  la  Marine  at  Paris  warnings  are  issued  in 
the  same  form  as  to  our  own  coasts,  but  these  are  only  destined 
for  the  portion  of  the  French  coast  which  lies  within  a  reasonable 
distance  of  our  own  shores. 

The  Committee,  wlien  the  arrangement  in  question  was  originallv 
set  in  action,  stipulated  that*  their  warnings  were  not  to  extend 
farther  to  the  ^southward  than  Nantes,  and  accordingly  for  the 
purposes  of  these  telegrams  the  coast  of  France  is  divided  into  two 
districts.  North  from  Dunkerque  to  Cap  la  Hague,  and  West 
from  Cap  La  Hague  to  Nantes. 

To  the  Meteorological  establishments  of  the  other  countries 
^ich  exchange  information  with  the  OflSce  no  direct  warnings  of 
storms  are  issued  unless  in  rare  instances,  but  a  regular  service  of 
cautionary  telegrams  is  in  action  by  which  the  London  OIBce 
transmits  to  Utrecht  and  Copenhagen,  and  to  Christiania  when 
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necessary,  a  telegram  conUuning  the  most  important  barometrical 
readings  and  wind  observations,  whenever  the  total  amount  of  baro- 
meter difference  over  the  area  covered  by  the  network  of  the  British 
system  amounts  to  0*7  in.  In  speaking  of  this  area,  the  extreme 
stations  are  disregarded,  such  as  those  on  the  Baltic,  Christiansunci, 
Cap  Sicie  in  the  Mediterranean,  and  Corunna,  inasmuch  as  in 
winter  it  would  be  a  rare  occurrence  for  a  difference  of  0*7  in. 
not  to  be  apparent  over  an  area  embracing  so  large  a  portion  of 
Europe. 

These  warning  telegrams  are  regularly  transmitted  from  Copen- 
hagen to  Stockholm  and  Hamburg,  but  whenever  the  conditions 
of  weather  appear  urgent,  a  special  telegram  is  sent  from  London 
to  the  latter  town. 
Comparison  of       The  comparison  has  been  instituted  between  the  warnings  issued 
warnings  with    j^^^j  ^he  weather  experienced  on  our  coasts,  as  was  the  case  in  the 
7874.^'^"^        four  previous  years.     The  method  of  testing  the  warnings  is  as 
follows:    The  intelligence  issued  is  compared  with  the  weather 
experienced  on  the  coasts,  as  recorded  by  the  various  continously 
self-recording  anemometers,  by  the  telegraphic  reporters,  and  by 
the  several  gentlemen  who  have  volunteered  to  observe  for  the 
O&ce,  and  whose  names  will  be  found  at  p.  27. 

The  coasts  were  subdivided  into  nine  districts,  as  will  be  seen 
in  the  subjoined  table.  Two  large  tracts  of  coast  are  entirely 
omitted.  The  west  of  Ireland  from  the  Shannon  to  Malin  Head, 
and  the  west  of  Scotland  from  the  Mull  of  Cantyre  to  Cape 
Wrath.  No  warnings  were  Issued  to  any  place  within  the  limits 
indicated,  except  to  Galway,  and  the  amount  of  information  as  to 
weather  received  from  the  coasts  in  question  is  as  yet  very  scanty. 
It  should  be  remembered  that  in  analysing  uie  reports,  "iul 
**  observations  of  the  wind  in  which  the  force  exceeded  7  (a 
*'  ^  moderate  gale ' )  or  the  velocity  exceeded  40  miles  an  hour, 
"  have  been  quoted  as  instances  of  the  oQCurrence  of  a  gale ;  but 
*^  it  has  not  been  coijisidered  that  the  signal  was  hoisted  late  or 
*'  was  hauled  down  too  soon,  unless  the  force  of  9  (a  ^  strong 
"  gale ' )  or  the  velocity  of  50  miles  an  hour  was  reached  prior  to 
*'  the  issue  of  the  order  to  hoist,  or  subsequent  to  the  issue  of  the 
**  order  to  lower." 

In  the  summaries  all  cases  in  which  the  signal  has  been  shown 
to  be  late  by  one  single  report  of  force  9,  or  of  the  velocity  of  50 
miles  an  hour,  have  been  specially  noted  in  the  remarks  and  marked 
with  a  p. 

All  telegrams  which  have  been  late,  owing  to  the  intervention 
of  a  Sunday,  or  owing  to  telegraphic  errors,  are  marked  with  an  s. 
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Beturn  of  the  Result  of  the  Comparison  between  the  Warnings  issued  and  the 
Weather  experienced  in  1^74. 


Coasts. 


III 

1"^ 


n 
rr 


I*  I 

hi 


m 


lii 


Storms  for  which  no 
Warning  was  Usued. 


Ireland,  Sonth 

„       East 
Scotland,  East 


„     West  (Clyde) 
England,  North-west 
„        West 
„        South 


England,  Sonth-east- 
„       East 

Totals  - 

Per-centages    - 


87 
43 

35 


42 
41 
37 
36 


19 
27 


317 


17 
19 
15 


15 
25 
19 
17 


5 

12 


6 

15 

9 


21 

7 

12 

14 


11 
9 


6 

8 

10 


Apr.  13-,  Sept  22,  Oct  21. 
Jan.  18„  Sept.  22,  Oct  21. 
Jan.  11",  Jan.  ISt,  Jan.  26', 

Apr.  16,  Aug.  6,  Oct  21, 

Dec.8,  Dec.  11. 
Jan.  18.,  Mar.  27,  Oct.  21. 
Oct  21. 
Oct  21. 

Oct  21,  Nov.  29. 
Sept  21p,'  at    entrance    of 

channel. 
Dec.  Up,  in  eastern  portion 

of  channel. 
Oct  21,  Nov.  29. 
Jan.  18',0ct  21,Nov.  29. 


144 


104 


52 


10 


45-4 


32-8 


16-4 


1-6 


8-2 


0-6 


If  these  figures  be  compared  with  those  for  the  previous  years 
in  which  the  system  has  been  checked,  we  arrive  at  the  following 
result  in  per-centages : 


Warnings  justified 

Warnings  not 

justilled  by 

subsequent  Weather 

By  suhsequent  Gales. 

By  subseouent 
strong  Winds. 

Total. 

1870 
1871 
1872 
1873 
1874 

46-7 

46 

61 

45-2 

45*4 

21-7 
17-7 
19-5 
34-0 
32*8 

68-4 
63*7 
80-5 
79-2 
78-2 

22-4 
22-0 
11-9 
16-8 
16-4 

It  will  be  seen  that  the  results  for  the  years  1873-4  are  nearly 
identical  with  each  other,  and  a  closer  investigation  into  the 
reason  of  the  excess  in  the  figures  in  the  first  column  for  the 
year  1872,  has  shown  that  it  was  attributable  to  the  fact  that  in. 
the  comparison  for  that  year  the  occurrence  of  force  7,  called  in 
Beaufort's  scale  a  "  moderate  gale/*  was  considered  as  entitling 
the  result  of  the  warning  to  be  entered  in  the  first  column,  instead 
of  force  8,  a  ''fresh  gale,**  as  assumed  in  the  other  years  in 
which  forfee  7  was  reckoned  among  the  "  strong  winds." 

The  correctness  of  this  explanation  of  the  discrepancy  is  con- 
firmed by  the  fact  that  the  per-centage  of  "  total  warnings  justified  " 
remains  almost  identical  in  the  last  three  years. 
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Succew  of  It  must  always  be  remembered  that  as  the  Office  has  necessarily 

''*™"^^'  to  issue  its  warnings  on  the  first  signs  of  the  approach  of  a  storm, 

and  before  its  character  and  course  have  fully  declared  themselves, 
in  several  cases  it  has  only  winds  of  forces  6  and  7  to  show  as  justifi- 
cations of  its  cautionary  telegrams.  The  warnings  may  therefore 
be  considered  as  right  in  principle,  though  hardly  necessary  for 
large  ships,  as  distinguished  from  smaller  craft. 

As  in  former  years,  instances  of  serious  failure  of  the  warnings 
to  give  timely  notice  of  storms  have  not  been  absent  in  the  year 
1874.  The  storm  of  October  21,  almost  the  most  serious  of  the  year, 
came  on  so  rapidly  during  the  night-time,  subsequent  to  the  receipt 
of  the  afternoon  reports  of  the  previous  day,  that  no  warnings 
could  be  issued  by  the  Office.  It  does  not  seem  that  the  funds 
at  present  at  the  disposal  of  the  Committee  will  enable  the  Office 
to  give  timely  warning  of  such  gales  as  that  in  question,  as 
for  that  purpose  much  more  frequent  telegrams — in  fact  an  almost 
constant  service  on  the  coast  and  at  the  Office — would  be  required, 
and  such  an  arrangement  would  involve  a  materially  increased 
expenditure,  as  the  present  organization  of  the  postal  services 
would  not  allow  of  any  use  of  the  wires  to  outlying  stations  during 
the  night  hours. 

The  experience  gained  of  the  restoration  of  the  use  of  the  cones 
as  signals  of  the  probable  direction  of  the  wind  in  an  apprehended 
storm,  has  been  on  the  whole  satisfactory ;  the  only  failures 
having  been  in  the  case  of  a  few  storms  which  were  expected  to 
commence  to  blow  from  the  south-eastward  dt  our  northern 
stations,  but  set  in  from  the  north-east,  "backing"  to  north, 
owing  to  the  fact  that  the  centre  of  the  storm  took  a  more  southern 
course  than  had  been  anticipated  by  the  Office. 
♦Trobabilitiep."  As  indicated  in  the  last  Report,  tentative  forecasts  of  weather 
("probabilities*')  have  been  prepared  daily  in  the  Office  by 
direction  of  the  Committee  for  more  than,  a  year.  The  results  of 
a*  comparison  of  these  with  the  weather  experienced  has  led  to 
the  conviction  that,  while  they  have  turned  out  perfectly  correct 
in  a  large  majority  of  instances  for  the  south-east  of  England,  the 
district  for  which  it  is,  of  course,  easiest  to  draw  them  in  London, 
their  daily  publication  would  not  be  of  great  utility,  inasmuch  as 
it  is  only  occasionally  that  the  conditions  are  so  marked  that  a 
definite  forecast  suitable  for  publication  in  the  daily  press  could 
be  issued  18  hours  in  advance. 

This  result  is  only  what  may  be  expected  when  we  consider  the 
exceptional  position  of  the  United  Kingdom  as  regards  its  weather. 
An  extension  of  the  telegraphic  system,  if  attainable,  would  be 
indispensable  ;  but,  as  already  explained,  this  extension  would  be  one 
hundredfold  more  valuable  to  the  westward,  whence  we  can  hardly 
hope  to  obtain  it,  than  to  the  south-eastward  and  eastward,  whence 
additional  information  is  of  course  to  be  had  from  the  Continent. 
It  has  frequently  been  asserted  that  information  from  central 
Europe  and  Russia  would  enable  us  to  form  a  correct  judgment 
of  our  own  chances  of  weather,  but  as  yet  no  proofs  have  been 
produced  of   this   statement,  and   the  experience  of  the  Office 
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distinctly  controverts  any  such  idea  in  the  present  condition  of 
weather  knowledge. 

The  Committee  have  hailed  with  great  pleasure  the  publication,  Hoflfmeyer's 
at  his  own  expense,  by  Captain  HoflSmeyer,  Director  of  the  Danish  charts. 
Meteorological  Institute,  of  his  Synoptic  (Charts  of  Europe  and  the 
North  Atlantic  (in  so  far  as  the  land  observations  made  in  the 
Danish  Colonies  and  in  Newfoundland  afford  information),  and 
they  sincerely  hope  that  the  public  appreciation  of  the  work,  as 
evidenced  by  the  list  of  subscribers,  may  be  such  as  will  enable  him 
to  continue  an  undertaking  of  such  value  for  the  purposes  of  inter- 
national weather  study. 

It  was  stated  in  the  last  Eeport  that  the  Office  had  entered  Synchronoas 
cordially  into  the  proposal  made  at  the  Vienna  Congress  in  1873,  observations, 
by  Brigadier-General  Myer,  in  relation  to  the  organization  of  a 
system   of   really    synchronous    observations   at   Oh.  4?^ni.    p.m. 
Greenwich  mean  time. 

It  may  here  be  observed  that  this  was  not  the  first  occasion  on  Early  propoeaki 
which  the  importance  of  such  observations  for  the  purposes  of  weather  forsynchronoos 
study  has  been  m-ged  on  meteorologists.     In  the  very  first  Report  °  ^^^"  ^^"*" 
of  the  ACeteorological  Department  (for  1857),  Admiral  FitzRoy 
dwelt  on  the  necessity  for  such  simultaneous  observations  in  times 
of  atmospherical  disturbance  ;  but  some  years  prior  to  that  date. 
Professor  Buys  Ballot,  in  a  paper  in  Volume  IV.  of  the  Erganzungs- 
Bande  to  Poggendorflfs  Annalen  had   insisted  on  the  value  of 
synchronous  Operations  for  the  science. 

The  invitation  to  British  observers  to  join  in  the  work  was  at 
once  responded  to,  and  upwards  of  60  observers  resident  in  the 
United  Kingdom  joined  in  the  work,  while  the  Army  Medical 
Department  has  from  some  of  its  foreign  stations  supplied  most 
valuable  contributions  to  the  stock  of  materials. 

The  list  of  those  who  haA-e  co-operated  in  the  scheme  will  be 
found  at  Appendix  X. 

The  number  of  Fishery  Barometers  issued  on  loan  to  small  Fishery  baro- 
ports  and  fishing  stations  has  been  increased  by  nine,  and  there  are  meters. 
now   129  stations   on   our   coasts   supplied   by   the   Office   with 
barometers  for  public  use.     They  are  situated,  49  in  England, 
5  in  Wales,  44  in  Scotland,  29  in  Ireland,  and  2  in  the  Isle  of  Man. 
See  Appendix  XI. 

III. — Land  Meteorology  of  the  British  Isles. 

The  observatories  have  continued  in  regular  working  order 
throughout  the  year,  and  were  all  inspected  as  usual  by  Mr. 
Soott. 

The  publication  of  tha  Quarterly  Weather  Eeport  has  been  Quarterly 
continued,  and  the  part  for  the  first  quarter  of  1874  is  in  the  press.  Weather 
The  rate  of  issue  of  the  successive  quarterly  numbers  is  ruled  ^P^"^ 
entirely  by  the  progress  of  the  work  of  reproducing  the  curves  by 
means  of  Galton's  and  Wagner's  pantagraphs,  in  which  process  it 
is   impossible   to    ensure   the    requisite  accuracy  of  execution  if 
the  operations  be  hurried.     The  resignation  of  Mr.  F.  Steventon^ 


24 


RepoH  of  the  Meteorological  Committee 


Bedetermma- 
tion  of  inBtni- 
ment  Bcales. 


Special  cha- 
racter of  the 
published 
curves. 


Publication  of 
hourly  tabula- 
tions. 


who  left  the  Office  in  the  course  of  the  year  to  undertake  the  post 
of  Assistant  at  the  Mauritius  observatory^  produced  a  vacancy  in 
the  staff  trained  to  the  use  of  the  pantagraph^  and  considerable 
loas  of  time  was  incurred  in  the  necessary  education  of  his 
successor. 

Another  veiy  serious  cause  of  retardation  of  the  work  of  the 
pantagraph  room  at  the  close  of  the  year  has  been  the  necessity 
of  re-detennining  carefully  the  scales  orisinally  supplied  for  the 
thermographs^  as  explained  in  Fart* II.  This  has  involved  a  long 
series  of  comparisons  and  calculations,  which  could  not  have  been 
effected  until  the  lapse  of  a  eeries  of  years  had  enabled  the  Office 
to  accumulate  a  large  number  of  thermograms  covering  an  ex- 
tensive range  of  temperaftire,  and  affording  the  opportunity  •  of 
repeated  measurements  of  the  same  reading  on  different  curves. 

It  must  be  remembered  that  the  plates  of  the  Quarterly  Weather 
Beport  are  absolutely  unique,  nothing  at  all  approaching  them  for 
minuteness  in  the  way  of  a  continuous  record  having  ever  been 
attempted ;  and  as  to  accuracy,  the  greatest  care  is  taken  to  render 
the  impressions  from  the  copper  plates  accordant  with  the  tabula- 
tions from  the  original  photographic  curves,  to  the  extent  of  half 
a  degree  for  the  thermometer,  and  one  hundredth  of  an  inch  for  the 
barometer. 

Some  idea  of  the  difference  between  the  character  of  this  and 
all  previous  publications  of  meteorological  results  may  be  gathered 
from  the  conisideration  that,  while  the  continuous  curves  were 
originally  destined  to  allow  meteorologists  to  obtain  from  them  the 
observations  corresponding  to  any  epoph  of  time  required  for  any 
special  investigation,  within  the  limits  of  accuracy  which  have  just 
been  quoted,  they  of  course  provide,  the  means  of  testing  the  cor- 
rectness of  most  of  the  statements  contained  in  the  text  of  the 
Report.  In  no  other  publication  of  a  similar  nature  in  any  country 
is  there  a  direct  and  immediate  gauge  afforded  of  the  precision  of 
almost  every  numerical  statement  The  cost  of  this  process  of 
publication  is  very  great,  and  it  entirely  excludes  the  possibility 
of  attempting  the  detailed  discussion  of  the  observations  at  the 
different  observatories,  as  long  as  the  pecuniary  resources  at  the 
disposal  of  the  Committee  are  not  increased. 

The  preparation  of  lithographed  copies  of  the  hourly  tabula- 
tions, as  indicated  in  the  last  Report,  has  been  carried  out  for  the 
year  1874,  but  the  number  of  subscribers  towards  the  expense  of 
copying  the  figures  has  not  exceeded  15  I  The  Committee  have, 
however,  distributed  copies  gratis  to  important  libraries  and 
scientific  societies  at  home  and  abroad.  They  have  also  resolved 
to  continue  the  preparation  of  similar  sheets  for  the  year  1875, 
adding  to  the  information  already  given,  the  hourly  values  of 
vapour  tension  at  the  observatories  for  1875. 

In  the  last  Report  a  summary  of  the  resolutions  of  the  Vienna 
Congress  was  given,  and  among  them  some  of  the  most  important 
were  those  relating  to  international  meteorology. 

It  will  be  remembered  that  at  that  meeting  a  Permanent  Com- 
mittee was  appointed  to  see  to  the  carrying  out  of  the  Resolutions 
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of  the  Congress,  and   among  the  proposals  of  that  committee^  ZnternationsT 
contained  in  its  report,  which  has  recently  appeared,  was  the  sug-  pubUcation  of 
gestion  of  forms  for  the  publication  of  observations  of  an  inter-  '^  ^' 
national  character  from  a  limited  number  of  stations  in  each  country, 
in   order  to  facilitate  climatological  inquiries.     Anyone  who  has 
ever  attempted  to  extract  information  from  the  various  meteorolo- 
gical publications  in  existence  hitherto,  must  at  once  have  been 
strack  by  their  total  want  of  accordance  as  to  either  the  infor- 
mation conveyed  or  the  form  in  which  it  is  presented  in  the  several 
countries.     Not  only  were  the  hours  of  observation  different  (and 
uniformity 'in  this  respect,  however  desirable,  is  apparently  at 
present  admitted   to   be   utterly  unattainable),   but  the   actual 
phenomena  which  were  the  subjects  of  observation  were  not  the 
same  in  many  instances. 

The  Vienna  Congress  therefore  undertook  the  task  of  attempt- 
ing to  call  into  existence  a  real'  international  publication,  and 
the  members  deemed  it  advisable,  as  a  first  step,  to  propose 
that  at  least  it  should  be  recommended  to  publish  the  observa- 
tions and  mean  results,  on  definite  forms,  and  on  the  same  size 
of  paper,  so  that  the  returns  for  different  countries  could  be  bound 
up  togetiber. 

Each  country  was  to  be  invited  to  contribute  its  quota  to  the 
common  stock  of  information,  by  publishing  actual  observations 
from  a  number  of  stations  proportional  to  its  territorial  area. 

The  carrying  out  of  this  course  of  action  fell  to  the  Permanent 
Committee,  who  have  devised  the  forms  which  are  published  in  ita 
Report  and  given  in  Part  II.  of  this  Report  (p.  43)  and  have  proposed 
the  following  inferior  limit  for  the  number  of  stations  among 
the  several  European  governments. 


Norway          -            -             -     10 

Germany        -            -             - 

12 

Sweden          -             -             -     10 

France            -             -     .        - 

12 

DenmsCrk   with    Iceland    and 

Austria  and  Hungary 

15 

Faroe         -             -            -       6 

Turkey 

10 

Great  Britain  and  Ireland       -     15 

Switzerland   - 

5 

Enssia  in  Europe       -             -     50 

Italy 

12 

„        Asia           -            -  100 

i^pain,  Portugal  and  Azores   - 

12 

Netherlands  -             -            -       2 

Greece 

3 

Belgium         -             -             -       2 

It  remains  open  for  the  directors  of  the  individual  systems  not 
only  to  select  the  stations  which  are  best  suited  for  the  purpose, 
but  also  to  increase  at  pleasure  the  minimum  number  above  given. 

It  is  naturally  of  importance  that  these  15  stations,  which  fall 
to  our  share  over  and  above  the  seven  observatories  in  connexion 
with  the  OflSce,  should  be  distributed  pretty  imiformly  over  thes^ 
islands ;  and  accordingly  the  opportunity  seemed  to  be  offered,  by 
this  proposed  international  publication,  for  instituting  satisfactory 
relations  of  co-operation  between  the  office  and  the  several  inde- 
pendent organizations  of  observers  in  the  United  Kingdom,  in 
order  that  the  information  to  be  published  should  be  as  fairly 
representative  of  our  climate  as  possible. 

In  the  month  of  November  an  invitation  was  issued  to  the 
Meteorological    Society   (of  London)   to  supply  to  the   Office 


2G 


Report  of  the  Meteorological  Committee 


Arrangements 
with  the 
Meteorological 
Society. 


Proposals  to 
Seottish 
Meteorological 
Society. 


Stations  for 
which  results 
are  being 
published. 
1873. 


1874. 


certain  returns  from  several  of  its  newly-established  stations. 
The  proposal  was  at  once  favourably  received^  as  might  have  been 
foreseen  from  the  satisfactory  character  of  the  preliminary 
negotiations  for  conjoint  action  mentioned  in  the  last  Beport^  and 
the  tenns  of  agreement  were  speedily  settled.  The  most  important 
of  these  are  as  follows : — 

Verified  copies  of  detailed  observations  at  9  a.m.  and  9 
p.m.  are  to  be  supplied  monthly  from  at  least  five  stations  in 
consideration  of  a  minimum  payment  of  25/.  per  annum,  and 
from  any  further  number  of  stations  agreed  upon  at  5Z.  per 
annum  per  station. 

Verified  copies  of  mean  monthly  values  to  be  supplied 

from  certain  other  of  the  society's   stations,  not  exceeding 

20,   at  the  rate  of  ^l  \0s.  per  annum  per  station. 

A  similar  invitation  was  issued  to  the  Scottish  Meteorological 

Society,  but  up  to  the  end  of  June  1875  it  cannot  be  said   to 

have  led   to  a  satisfactory  result,  as  the  council  of  that  body, 

while  professing  their  readiness  to  co-operate  in  any  work  of  an 

international    character,   are   unwilling   to   enter  into   such   an 

arrangement  as  that  which  has  been  so  cordially  accepted  by  the 

London  Society. 

Inasmuch  as  a  new  **  lustrum  "  of  five  years  will  commence  with 
January  1,  1876,  it  is  hoped  that  the  arrangements  for  interna- 
tional publication  in  Europe  will  be  in  regular  operation  by  that 
period,  even  though,  for  our  part,  some  districts  of  the  United 
Kingdom  may  be  but  poorly  represented,  but  the  Committee  have 
resolved  to  make  a  commencement  of  this  publication  even  for  the 
years  1873  and  1874. 

For  the  former  of  these  they  are  publishing  in  extenso  the 
observations  from  Parsonstown  (observer  Kalph  Copeland  Ph.  D.), 
inasmuch  as  in  the  comparative  absence  of  all  information  bearing 
on  the  meteorology  of  the  interior  of  Ireland,  it  is  thought  that 
good  observations  from  a  station  in  the  centre  of  the  island  would 
always  be  acceptable  to  meteorologists. 

The  stations  for  which  mean  results  are  being  published  for 
1873  are,  in  addition  to  Parsonstown : 


Sandwick  Manse 
Seaham  Harbour 
Durham  Observatory 
Hull 
Dublin 


Observer  Rev.  C.  Clouston,  LLJ). 
„         G.  H.  Aird. 
„        J.  J.  Plammer,  M.A. 
„        Rev.  W.  P.  Mackay,  D.D. 
„        J.  W.  Moore,  M.D. 


For  the  year  1874  the  Parsonstown  observations  will  again 
be  published  in  full,  the  observer,  however,  being  J.  Dreyer  from 
August,  Dr.  Copeland  having  left  the  observatory  ;  while  the 
list  of  stations  appearing  in  the  table  of  mean  results  will  be 
augmented  by  three : 

Leicester  Museum  -  -         Observer,  W.  J.  Harrison. 

Oscott,  St.  Mary's  College,  Warwickshire  Rev.  S.  Whittv. 
Chigwell  Row,  Essex  -  -  -  J.  Campbell,  M.D.,  R.N. 

In  the  other  stations  the  only  change  has  been  that  Mr.  Plummer, 
at  Durham,  was  succeeded  by  Mr.  G.  Goldney  in  the  course  of 
the  year. 
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With  the  year  1875  the  arrangements  with  the  Meteorological  Arrangements 
Society  above  noticed  came  into  operation,  and  for  that  year  the  ^^^  publication 
following  is  the  list  of  stations  which  have  commenced  observing  ^^  ^ 
for  the  Meteorological  Office,  for  the  most  part  on  the   Ist  of 
January,  and  whose  returns  will  be  published,  either  in  full,  or  as 
monthly  summaries  of  mean  results  at  the  end  of  the  year. 


Names  of  Stations. 


Observers. 


Remarks. 


Chatbam 
ChigweU  Row 
Dorham 
Giggleswick  - 
Hastings 
HnU  . 
Leicester 
Norwich 
▲  Oscott  - 
Seaham 


A  Snmbnrgb  Head  (Shet- 
lands). 

Glenalmond  (Fertbsbiie) 


England. 

Qr.-Kaster  Sergt.  Conroy. 
J.  Campbell, B.K. 
G.  A.Goldney. 
Rey.  G.  Style,  M.A. 
A.  E.  Murray,  F.M.S. 
Rev.  W.  P.  Mackay,  D.D. 
W.  J.  Harrison. 
J.  Quinton,  junr. 
Rev.  S.  Whitty. 
G.  H.  Aird. 

Scotland. 
W.  Lawrence .        .        - 


Rev.  W.  P.  Robinson,  M.  A. 
Ireland. 


The  instruments  are  about 
to  be  removed  to  Fair 
Isle. 


Dublin - 
▲  Markree  Castle  (Sligo)  - 


A  Par8onstown(Birr  Castle) 


J.  W.Moore, M.D. 

W.  Doberck,  Ph.  D.,  for 

Col.  Cooper,  F.R.A.S. 
J.  Dreyer,  M.A.,  for  the 

£arlofKo68e,F.R.S. 


The  stations  marked  A  in  the  preceding  list  are  those  for  which 
it  is  intended  to  publish  the  observations  in  ex  ten  so  on  Form  A 
(see  App.  IL  p.  43). 

The  foUoAving  is  the  list  of  stations  in  connexion  with  the 
Meteorological  Society  whence  returns  are  received  for  publication 
Aj  in  full^  or  B^  as  monthly  summaries^  in  pursuance  of  the  ar- 
rangements already  mentioned. 


Stations,  A. 
Aysgarth,  Yorkshire     - 
Buxton,  Derbyshire 
Caleethorpe,  Lincolnshire 
Carmarthen    .  -  -  - 

Dartmoor  Prison 
Strathfield  Turgiss,  Hants 


Audley'End,  Essex 
Bath   - 
Cheadle 

Crowborough  Beacon  ■ 
Hillington,  Norfolk 
Marlborough 


Stations,  B. 


Rev.  F.  W.  Stow. 
E.  J.  Sykes. 
D.  G.  Briggs. 
G.  J.  Hearder,  M.D. 
R.E.  Power,  L.R.C.P, 
Rev.  C.  H.  Griffith, 


■  Mr.  J.  Bryan. 
C.  S.  Barter,  M.B. 
J.  C.  Philips. 
C.  L.  Prince,  M.D. 
Rev.  H.  Ffolkes. 
Rev,  T.  A.  Preston. 
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Volanteer 
obeeireTs. 


Betiims  of  various  degrees  of  completeness  are  received  from 
the  following  observers,  in  addition  to  the  monthly  copies  of  the 
observations  taken  at  all  the  telegraphic  stations. 


Names  of  Stations. 


Obserren. 


England. 

Acrise^Eent      -  -  -  - 

Barnstaple,  Devonshire  -  -  - 

Brighton,  Sussex  .  -  i 

Chiswick  (Royal  Horticultural  Society),  Middlesex 
Cooper's  Hill  (Indian  Civil  Engineering  College) 
Helston ,  Cornwall         .  .  .  - 

ICllingholme,  lincolnshire         .  .  - 

Kugby,  Warwickshire    -' 
Saffron  Walden,  Essex  .  .  -  - 

Sheffield,  Yorkshire        -  -  -  - 

Shipston-on-Stour,  Worcestershire 
SiUoth,  Cumberland       .... 
Winchester,  Hants         -  -  -  - 


G.  C.  WooUet 
T.  Mackrell. 

F.  E.  Sawyer,  F.M.S. 

G.  H.  Fiesser. 

H.  MeLeod,  F.C.S. 

M.  P.  Moyle,  M.D. 

Rev.  J.  Byron. 

J.  M.  Wilson,  F.R.A.S. 

J.  G.  Bellingham. 

W.  F.  Cooper,  F.M.S. 

Finlay  Dun. 

Rev.  F.  Bedford,  F.R.S.B. 

Rev.  G.  Richardson. 


Scotland. 


Annanhill 


-  I  W.  H.  Dunlop. 


Ireland. 


Dromore  (Coleraine)      - 
Dnn^loe  (Templecrone  Rectory) 
Ennis  (county  Clare)     - 


Mrs.  Torrens. 
Rev.  A.  Delap. 
J.  HiU,  C.E. 


Registrar 
General's 
Reports. 


Seatempera- 
tnre  observa* 
tions. 


The  Committee  have  received  an  intimation  from  the  Local 
Government  Board  to  the  effect  that  the  Registrar  General  does 
not  at  present  contemplate  calling  on  them  to  supply  information 
for  the  various  Meteorological  Tables  published  in  his  Reporta 

In  the  last  Report  it  was  stated  that  Mr.  Scott  was  engaged  in 
the  preparation  of  a  set  of  *'  Instructions  in .  the  Use  of  Meteo- 
rological Instruments."  The  work  is  now  completed  and  will  be 
published  in  the  course  of  the  year  1875. 

The  arrangements  alluded  to  in  the  last  Report,  between  the 
OflGice  and  the  Trinity  House  and  Commissioners  of  Irish.  Lights 
respectively,  have  been  concluded  satisfactorily,  and  on  the  1st  of 
January  observations  of  sea  temperature  were  commenced  at  the 
followijig  stations : — 


England. 

Fern  Islands  Ligbthonse. 

Dudgeon  Lightship. 
Leman  and  Ower  „ 

Galloper  „ 

South  Sand  Head  „ 

Owers  „ 

Seven  Stones  „ 


Morecambe  Bay  Lightship. 
Bahama  Bank  „ 

Ireland. 


Kish 

Arklow,  South 
Coning  Beg 
Daunt's  Rock 


Lightship 
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Time  will  show  to  what  extent  observations  made  under  suoh 
conditions  as  are  available  at  lightships  will  serve  for  investigations 
into  the  intricate  problem  of  determining  the  changes  of  sea  tem- 
perature round  our  coasts. 


LIBRARY. 

Appendix  XII.  contains  a  list  of  the  donations  made  to  the 
library  during  the  year.  Most  of  these  have  been  received  in 
return  for  the  publications  of  the  Office.  In  addition  a  few 
volumes  have  been  purchased. 

In  consequence  of  the  constant  reference  which  is  made  to  the 
Office  for  information  on  meteorological  questions,,  it  has  been 
endeavoured  to  collect  a  small  library  containing  the  standard 
works  on  meteorology,  and  the  subjects  allied  to  that  science. 
The  Committee  are  glad  to  say  that  they  have  already  succeeded. 
in  obtaining  many  important  works* 

The  library  at  present  consists  of  nearly  2,000  volumes,  and 
above  2,000  pamphlets,  exclusive  of  charts  and  MS.  records  of 
observations.  The  pamphlets  are  bound  in  convenient  volumes 
for  reference.  The  books,  &c.  are  lent  to  the  staff  of  the  Office, 
under  the  usual  regulations. 


EXPENDITURE. 

The  disbursements  during  the  year  ended  31  st  March  1875  have  General 
exceeded  those  of  the  preceding  year  by  the  amount  of  1,6897. 9s.  3i  ^^^tra®*- 
The  following  table  shows  the  general  distribution  of  the  expen- 
diture under  the  several  heads  of  service  : — 


1878-74. 

1874-75. 

Incresae. 

Decrease. 

£      s.      d. 

£       s,    d. 

A     M.     d 

£     s.    d 

Office  salaiiet,  ftc. 

1,275  la     8 

1,314  19     0 

89     6     9 

„      rent,   attendance, 

and  contingencies     - 

817     3     1 

798  19     8 

•        -        . 

18    3    5 

Obeervatoriea    - 

3,506     6     8 

3,799     7  10 

298     1     7 

._ 

Telegraphy 

2,184     9     4 

3,887  17     8 

1,203     8     4 

— 

Ocean  Meteorology 

2,212   10     4 

2,884     6     4 

171   16     0 

— 

Totals       £ 

9,996     1     3 

11,685  10     6 

1,707  12    8 

18     3     5 

Net  increase,  1,689/.  9«.  3^. 


This  abstract  does  not  give  a  complete  representation  of  the 
financial  state  of  the  Office.  This  wiU  be  better  seen  by  referring 
to  the  statements  in  Appendix  I. 

The  increase  under  the  head  of  Observatories  is  entirely  due  to 
transactions  on  account  of  our  colonial  Meteorological  establish- 
ments,  the  directors  of  which  have  greatly  availed  themselves  of 
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the  assistance  of  the  Office  in  purchasing  self-recording  instraments. 
The  cost  incurred  on  this  account  is  of  course  repidd  hj  the 
recipients,  the  Office  deriving  no  profit  from  the  transactions. 

The  greatest  increase  falls  under  Telegraphy.  It  will  be  e&esiy 
on  referring  to  the  last  Report,  that  a  large  amount  due  under  this 
head  was  outstanding  on  the  31st  March  1874  ;  this  has  now  been 
paid  off.  Another  cause  of  increase  has  been  the  outfit  of  all 
storm-signal  stations  with  new  apparatus.  And,  further,  a  com- 
parison of  the  statements  of  warnings  issued  this  year  and  last 
(Reports,  1873,  p.  16,  and  1874,  p.  21),  shows  that  there  has  been 
a  greater  amount  of  activity  in  this  branch  during  the  current 
year. 

Under  Ocean  Meteorology  the  increase  is  partly  due  to  spedal 
expenses  of  the  Marine  Staff,  and  partly  to  purchases  of  instra- 
ments  for  foreign  and  colonial  establishments. 

On  the  left-hand  side  of  Appendix  I.  wiU  be  found  a  statement 
of  the  amount  received  for  such  commissions,  from  which,  as 
above  exphdned,  the  Office  derives  no  profit  whatever,  the  work 
being  undertaken  tot  the  sake  of  furthering  the  cause  of  Meteo- 
rological Science  in  general. 

Available  Finally,  the  statements  in  Appendix  I.  show  that  the  amount 

^*^^®'  standing  to  the  credit  of  the   Committee  on   March   3  J    was 

1,826/.  155.  5rf.  and  that,  after  deducting  liabilities,  &c.,  the  esti- 
mated available  balance  was  1,053^  Is.  5d.  against  1,165/.  12^.  8d, 
last  year.  These  figures  show  that  the  expenditure  of  the  year 
has  exceeded  the  actual  income  by  about  112/.  The  parliamentary 
grant  is  wholly  expended  in  the  Meteorological  service  of  the 
country,  and,  indeed,  owing  to  the  increased  impulse  given  to  the 
science,  the  greatest  care  is  necessary  in  the  management  of  the 
finances,  to  keep  the  expenses  within  the  limits  of  the  amount  voted 
to  the  Office. 


SUMMARY. 

The  (committee  subjoin  the  usual  summary  of  the  operations 
of  the  Office  during  the  year. 

Mr.  Scott,  the  director,  attended  the  meeting  of  the  Permanent 
Committee  of  the  Vienna  Congress,  which  was  held  at  Utrecht  in 
September,  and  the  report  of  that  Committee  has  been  published 
in  English. 

Mr.  Scott  was  also  examined  at  considerable  length  before  the 
Koyal  Commission  oh  Scientific  Instruction,  &c,.  and  his  evidence 
will  shortly  be  published  in  the  Report  of  that  Commission.  * 

I,  Ocean  Meteorology. — The  number  of  barometers  afloat  in 
the  Merchant  Service  on  the  1st  January  1875  was  83,  as  compared 
with  82  in  the  preceding  year.  In  addition,  all  the  ships  in  com- 
mission in  the  Koyal  Navy  have,  as  usual,  received  all  thdr 
meteorological  instruments  from  the  Office. 
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Fifty-three  gentlemen  have  sent  in  logs  which  have  received 
the  mark  of  *'  Excellent** 

The  Monthly  Charts  for  Square  III.  in  the  Atlantic  have  been 
published,  and  the  Monthly  Charts  for  the  entire  region  of  the 
Atlantic  from  10^  W.  to  40°  W,,  and  from  20°  N.  to  10°  S.,  are 
in  a  very  advanced  state  and  will  be  published  within  the  year 
1876. 

It  has  been  decided  to  take  up  the  region  lying  about  the 
south  points  of  Africa,  as  the  next  district  for  examination.  This 
extends  from  10°  E.  to  40°  E.,.  and  from  30°  S.  to  50°  S. 

The  logs  of  280  ships,  which  were  in  the  Atlantic  Ocean  at 
the  time  of  the  storms  of  August  1873,  have  been  received  at  the 
Office,  and  their  discussion  has  been  taken  in  hands. 

The  International  Maritime  Conference  alluded  to  in  the  last 
Report  was  held  in  London  at  the  Meteorological  Office  early  in 
September.  A  copy  of  the  resolutions  adopted  at  that  conference 
will  be  found  at  p.  34. 

The  cost  of  this  department  has  been  2,384Z.  6^.  4^. 

II.  Weather  Telegraphy. — There  has  been  no  change  of  im- 
portance in  this  department  during  the  year,  but  the  greatest 
care  has  been  taken  to  improve  the  condition  of  the  stations  and 
the  character  of  the  reports  wherever  possible. 

Information  is  regularly  interchanged  with  all  the  adjacent 
continental  nations  excepting  Belgium,  and  warnings  of  storms  are 
issued  to  the  coasts  of  NorAvay,  Denmark,  Germany,  HoDand,  and 
France. 

Storm  warning  signals  are  hoisted  at  64  stations  in  England,  15 
in  Wales,  32  in  Scotland,  13  in  Ireland,  3  in  the  Isle  of  Man,  and 
3  in  the  Cannel  Islands. 

The  results  of  total  success  of  the  warnings  have  been  78*2  per 
cent,  as  compared  with  792  in  1873  and  805  in  1872. 

The  Daily  Weather  Charts  have  been  issued  to  the  number 
of  above  500  copies,  and  the  arrangements  for  the  publication  of 
charts  in  the  newspapers  have  been  completed.  (The  publication 
in  the  "  Times  **  commenced  April  1st,  1875.) 

The  number  of  observers  co-operating  in  the  scheme  of  Syn- 
chronous Observations  at  Oh.  43m.  p.m.  has  exceeded  60. 

An  international  code  for  Meteorological  telegraphy  has  been 
devised  by  the  Permanent  Committee  of  the  Vienna  Congress, 
and  adopted  by  the  Office  and  by  several  European  nations  The 
number  of  stations  supplied  with  Fishery  barometers  is  129, 
situated  49  in  England,  5  in  Wales,  44  in  Scotland,  29  in  Ireland, 
and  2  in  the  Isle  of  Man. 

The  cost  of  this  department  has  been  3,387/.  17^.  8rf.,  but  this 
has  included  the  payment  of  a  sum  of  over  750/.  due  to  the  Post 
Office  at  the  date  of  the  close  of  accounts  for  1873-4. 
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III.  Land  Meteorology  of  the  British  Islands, — The'publication 
of  the  Quarterly  Weather  Report  and  the  issue  of  the  litho- 
graphed copies  of  the  hourly  tabulations  has  been  continued, 
and  for  the  year  1875  the  hourly  values  of  vapour  tension  will 
be  added. 

It  has  been  found  necessary  to  devise  a  new  method  of  tabu- 
lating the  thermograms,  and  the  scales  of  the  thermometers  at  the 
observatories  have  been  redetermined  at  the  Office,  and  new 
tabulating  instruments  engraved  where  necessary. 

It  has  been  resolved  to  commence  the  publication  of  returns 
from  stations  auxiliary  to  the  Seven  Observatories,  on  a  plan 
suggested  by  the  Permanent  Conunittee  of  the  Vienna  Congress. 

Arrangements  have  been  concluded  with  the  Meteorological 
Society  (of  London)  by  which  that  society  supplies  copies  of 
returns  from  certain  of  its  stations  for  publication  by  the  Office,  in 
consideration  of  the  payment  of  a  certain  sum  of  money. 

The  cost  of  thb  department  has  been  3,799/.  7*.  lOd. 

Office, — The  expenses  of  management  in  salaries  .and  wages 
have  been  1,314/,  19*.  Od. 

The  other  charges  incident  on  the  Office  for  rent,  furniture, 
postage,  &c.  have  amounted  to  808/.  19*.  8^. 
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PART  IL 

(1.)   The  Inxebnational  Maritime  Conference. 

The  Conference  consisted  of  25  members,  .belonging  respectively 
to  every  maritime  country  of  consequence  in  Europe,  except 
Sweden  and  Turkey.  India  and  China  were  also  represented. 
The  following  is  the  list  of  the  gentlemen  who  attended : — 


Austria- 

Belgium 
Bengal  •' 

China    - 

Denmark 

France  - 


Germany 


Great  Britain    - 


B.  Muller,  Director  of  the  Imperial  Boyal  Hydro- 
graphic  Office  at  Pola. 

F.  van  Rysselberghe,  Navigation  School^  Ostend. 
H.  F.  Blanford,    Secretary    Meteorological    Com- 
mittee, Calcutta. 

J.  D.  Campbell,  Inspectorate  Greneral  of  Maritime 

Customs,  London. 
Capt.  N.  Hoffmeyer,  Director  of  the  Royal  Danish 

Meteorological  Institute  at  Copenhagen. 
A.  De  la  Marche,  Ministry  of  Marine,  Paris. 

C.  Sainte  Claire  Deville,  Inspector  of  French  Mete-  ^ 
orological  Stations,  Paris. 

W.  H.  von  Freeden,  Director  of  the    "Deutsche 

Seewarte  "  at  Hamburg. 
H.  A.  Meyer,  Commissioner  for  investigating  the 

German  Seas,  Kiel. 

G.  Neumayer,  Hydrographer,  Berlin. 
Capt.  Stempel,  Imperial  Navy  . 
R.  J.  Mann,  M.D.,  President  of  the  Meteorological 

Society,  London. 

Rear- Admiral  M.  F.  Nolloth  (Representative  of  the 
Admiralty). 

R.  H.  Scott,  F.R.S.,  Director  of  the  Meteorological 
Office,  London. 

Capt  H.  Toynbee,  Marine  Superintendent,  Meteoro- 
logical Office  (Representative  of  the  Board  of 
Trade). 

Prof.  Buys  Ballot,  Director  of  the  Royal  Meteoro- 
logical Institute  of  the  Netherlands,  Utrecht. 

Capt.  J.  E.  Comelissen,  Marine  Superintendent,  &c. 

Capt.  N.  Canevaro,  Naval  Attache  to  the  Royal 
Italian  Legation,  London. 

H.  Mohn,  Director  of  the  Royal  Norwegian  Mete- 
orological Institute  at  Christiauia. 

J.  C.  de  Brito  Capello,  Director  of  Nautical  and 
Meteorological  Observations;  Observatory  of  the 
Polytechnic  School,  Lisbon. 

A.  Moritz,  Director  of  the  Observatory  at  Tifiis. 
Capt.  M.  Rikatcheff,  Central  Physical  Observatory, 
St  Petersburg. 

Capt.  J.  N.  Montojo,  Spanish  Navy. 
„     C.  Pigazon,  Director  of  the  Marine  Observatory, 
San  Fernando. 

Professor  Buys  Ballot  was  elected  President,  and  Captain 
Hoffineyer  and  Mr.  Scott  secretaries.  The  Conference  met  on  the 
31st  August,  and  it  at  dnce  subdivided  itself  into  two  sub-com- 
mittees, dealing  with  the  various  questions  connected  with  1,  ^'  Obser- 
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Holland 

Italy     • 

Norway 

Portugal 

Russia  • 

Spain    - 
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vationB,"  and  2,  "  Discussions." .   Each  sub-committee  held  four 
sittings,  and  at  the  closing  meeting  of  the  Conference  the  several, 
resolutions  framed  by  the  sub-committees  were  adopted,  in  most 
cases  unanimously. 

The  Conference  con^^pleted  its  labours  on  the  afternoon  of  the 
2nd  September  and  on  Thursday  (3rd),  by  kind  permission  of  the 
Astronomer  Royal,  the  members  went  to  Greenwich  in  the 
morning,  where  they  were  conducted  over  the  Magnetical  and 
Meteorological  Department  by  Mr.  Glaigher.  In  the  afternoon 
they  spent  some  hours  at  Kew  Observatory,  where  they  were 
received  by  Mr.  Jeffery,  and  in  the  evening  tne  whole  party  were 
entertfdned  at  dinner,  at  the  Star  and  Garter. 

On  the  *4th  several  members  availed  themselves  of  the  great 
-courtesy  of  the  War  OflSce,  and  repaired  to  Woolwich,  where  they 
were  conducted  over  the  Arsenal  by  Colonel  Field  and  other 
officers  connected  with  that  Department.  Finally,  on  September 
5th  thej  inspected  the  Meteorological  Office,  where  the  meetings 
of  the  Conference  had  been  held,  and  paid  special  attention  ,to  the 
arrangements  there  existing  for  reproducing  the  records  of  the 
photographic  and  other  instruments. 

The  following  are  the  resolutions  adopted  by  the  Conference : — 

Maritime  Conpkrence. 


Resolved — "  That  there  should  be  but  one  fonn  of  Meteorological  Refpster 
for  the  Navies  and  Merchant  Services,  and  that  those  who  cannot  fill  the  log 
should  keep  part  of  it." 

1. — Observations. 

Columns  1  to  6.* — Date  and  Position  of  the  Observations. 
Qaestions.  Resolutions. 

Is  it  your  opinion  that  a  fresh  That  an  additional  column  should 
column  should  be  added,  headed  be  given  in  the  log  for  "  Course  and 
"  Course  and  distance  by  the  log  in    distance." 

every  watch  of  four  hours  ?  "  That  the  course  should  be  expressed 

in  degrees,  and  not  in  points. 

That  the  question  of  hours,  4-hourly 
periods,  as  proposed  by  Captun  Toyn- 
bee,  should  be  adopted. 

Columns  7  and  8. — Currents. 

That  observations  on  the  "  direction 
and  rate  "  of  currents  be  transferred 
to  the  column  for  Remarks. 

Column  9. — Magnetic  Variation. 
Is  it  desirable  to  give  an  additional        That  an  additional  column  be  given 
column  for  the  "Direction  of  ship's    in  the  log  for  the  direction  of  the  ship's 
head  "  ?  head,  and  the  amount  of  heel  to  port 

or  starboard. 

That  the  total  compass-error  and  not 
variation  only  be  given. 

That  the  Conference  expresses  its 
opinion  that  the  lettering  on  the  Eng- 
lish compass  should  be  adopted  by  all 
nations  for  meteorological  purposes. 


The  numbers  of  the  columns  refer  to  the  Brussels  abstract  log. 
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Ck)lumns  10  and  11. — Wind  Direction  and  Force. 

Questions.  Besolutions. 

Is  it  possible  to  employ  an  anemo-        That  a  decided  answer  to  this  ques- 

meter  at  sea,  so  as  to  give  trustworthy    tion  cannot  at  present  be  given,  but  it 

results  ?  is  desirable  that  various  anemometers 

should  be  tested  by  special  ships,  and 
a  special  form'  of  four  extra  columns 
should  be  prepared  for  the  purpose  of 
recording  such  observations. 
Can  the  use  of  the  Beaufort  scale  be  That  we  use  of  the  Beaufort  scale 
made  universal  ?  should  be  continued,  with  the  addition 

of  the  amount  of  sail  which  Beaufort^s 
ship  would  have  carried  had  she  been 
rigged  with  double  topsails.  Also  that 
the  direction  and  force  of  the  wind 
should  be  recorded  at  the  time  of 
observation,  and  not  estimated  for  a 
certain  number  of  previous  hours. 
Also,  that  they  should  be  recorded 
every  two  hours. 

Columns  12  and  13. — iarometer. 
To  what  degree  of  minuteness  is  it        To  one-hundrejbh  of  an  inch  at  sea, 
necessary  to  observe  this  instrument  ?      or  its  equivalent  in  the  metric  scale. 
Columns  14  and  16. — Thermometers,  Dry  Bulb  and  Wet  Bulb, 
Should   these   observations  be  re-        That  wet  and  dry  bulb  observations 
quired  from  all  ships  ?  are  desirable,  and  should  be  obtained 

whenever  possible. 

Column  16. — Forms  and  Direction  of  Clouds, 

Is  this  column  sufficient,  or  should  That  the  upper  and  lower  clouds 
any  notice  be  taken  of  more  than  one  should  .be  recorded  in  separate  co- 
stratum  of  clouds  ?  lumns,  and  that  the  direction  from 

which  upper  clouds  come  should  be 
recorded  when  possible. 

Column  \T .-^Proportion  of  Sky  Clear. 

Is  it  not  advisable  to  substitute  for  That  it  is  preferable  to  give  the  pro- 
this  heading  *'  Proportion  of  sky  portion  of  sky  clouded  instead  of  the 
clouded"?  entry  "proportion  of  sky  clear,"  as 

recommended  by  the  Brussels  Con- 
ference. 

Column  18. — Hours  of  Rain,  Fog,  Snow,  ^c. 

Is  it  desirable  to  retain  this  heading.        That  it  is  desirable  to  retain  this 

or  to  substitute  for  it  and  No.  23,  a  heading,  but  that  the  use  of  Btoufort's 

column  headed  **  Weather  by  Beaufort  Notation  may  be  continued  by  those 

Notation  "  ?  accustomed  to  it. 

Column  19.— State  of  the  Sea. 

Should  this  be  given  according  to  a  That  a  numerical  scale  (0  ~  9)  be 
numerical  icale?  adopted,  and  that  an  extra  column 

should  be  given  to  the  observation. 
The  direction  of  the  sea  swell,  or  the 
difPerent  swells,  to  be  given  in  the 
original  column. 

Columns  20  to  22. — Temperature  of  Sea  Surface,  Specific  Gravity, 
Temperature  at  Deptfis. 

Is  it  desirable  to  retain  these  co-  That  the  first  two  columns  should 
lumns,  or  can  the  observations  when    be  retained. 

taken  be  inserted  in  the  column  for        That  sea  temperatures    at    depths 
"  Remarks  "  ?  should  not  be  required  from  all  ships, 

and  should  be  recorded  in  the  "Ke- 
marks." 

C  2 
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Colunm  23,'-fVeather. 
Vide  the  resolution  on  Column  18. 

Column  24. — Remarks, 
Questions.  Resolutions. 

That  the  *'  Remarks  *'  as  asked  for 
by  the  Brussels  Conference  should  be 
adopted,  with  the  exception  of  the 
observations  of  temperature  with  co- 
loured bulbs  at  sea. 


II. — Instruments. 


What  patterns  of  instruments  should 
be  emplc^ed  for  any  observations  which 
may  require  them  ? 


Is  there  anv  reasonable  possibility  of 
introducing  tne  metric  and  centigrade 
systems  for  general  use  at  sea? 


That  the  question  of  the  precise  pat- 
tern of  instruments  is  not  of  very  great 
importance,  so  long  as  they  satisfy  the 
tests  applied  at  the  several  central 
Institutions,  and  are  compared  with 
standard  instruments ;  but  it  is  recom- 
mended that  they  shall  be  of  a  pattern 
as  easy  as  possible  for  reading. 

The  recommendation  respecting  the 
use  of  the  metric  and  centigrade  sys- 
tems as  expressed  at  the  Vienna  con- 
gress was  approved,  and  it  was  recom- 
mended that  a  table  of  conversion 
should  be  entered  in  each  log  to  enable 
Captains  to  compare  barometers  which 
have  different  scales. 


III. — Instructions. 


Is  it  possible  to  devise  a  general 
form  of  Instructions  to  ensure  uni- 
formity in  regard  of  methods  of  obser- 
vation and  registration  ? 


That  the  Instrucfions  should  be 
suited  to  the  log  now  proposed  by  the 
Conference,  but  modified  .to  meet 
the  various  requirements  of  different 
nations. 


The  Conference  requested  that  Capt.  Toynbee's  proposed  form  of  log  should 
be  lithographed  and  the  English  *'  Instructions"  printed  for  circulation 
amongst  its  members. 


IV.— Observers. 


What  control  should  be  exercised 
over  the  Observers  as  to  their  instru- 
ments and  registers? 


lliat  it  is  necessary  that  all  instru- 
ments should  be  compared  with  stan- 
dard instruments,  either  at  the  central 
or  the  filial  institutions  (if  such  exist), 
before  and  after  the  voyage ;  and  that 
the  corrections  and  date,  &c.,  of  the 
comparison  should  be  entered  in  the 
log. 


Is  it  desirable  that  all  instruments  I'hat  it  is  desirable  that  the  instru- 
employed  should  be  the  property  of  ments  should  be  the  property  of  the 
the  central  establishment,  ana  lent  to    central  office. 

the  observers?  That  it  is  necessary  that  a  carefol 

examination  should  be  made  into  the 
quality  of  the  observations  recorded, 
and  that  the  attention  of  the  observers 
should  be  specially  directed  to  any 
errors  which  may  have  been  detected. 


of  the  Roycd  Society  for  1874.  37 

V. — CO-OPBRATION   OF  THB   RoYAL  NaVY. 

Questions.  Resolations. 

To  what  extent  can  ships  of  war  The  Rojal  Navy  can  furnish  more 
assist  in  forwarding  the  ends  of  meteo-  complete  observations  than  are  pos- 
xological  inquiry  ?  sible  on  board  merchant  ships,  as,  e.g,. 

Deep-sea    soundings    and   temper- 
atures. 
Observations  in  unfrequented  parts 

of  the  sea. 
Special  experiments. 
It  is  most  desirable  that  the  duty  of 
observing  should  be  intrusted  to  som^ 
responsible  Officer. 

It  is  therefore  resolved  that  the 
Authorities  of  the  Navies  shall  be  re- 
quested, to  continue  to  f(ive  such  assis- 
tance to  the  prosecution  of  meteoro- 
logical science  as  circumstances  shidl 
permit. 

A  Report  was  handed  in  which  had  been  drawn  up  by  a  number  of  the 
members  who  were  in  the  Naval  Services  of  some  of  the  countries  represented, 
and  it  was  decided  that  the  following  resolutions  which  it  contained  should  be 
adopted  in  liea  of  those  given  above : — 

1.  ''It  is  very  important  that  the  organisation  of  meteorological  inquiry,  as 
regards  the  Navies  of  all  countries,  should  be  arranged  in  accordance  with  the 
pnnciples  and  stipulations  laid  down  by  the  Conference  for  Marine  Meteoro- 
logy generally ;  and  it  is  further  important  that  the  results  of  all  observations 
made  on  board  ships  of  war  in  any  country  should  be  rendered  accessible  for 
discussion  by  the  central  station  for  maritime  meteorology  in  that  country, 
without  prejudice  to  any  subsequent  publication  by  the  respective  Naval 
Authorities. 

2.  "  The  Conference,  while  admitting  that  the  introduction  of  measures 
calculated  to  improve  the  condition  of  meteorological  inquiries  in  the  Navy 
must  be  left  to  the  Authorities  of  the  respective  Navies,  is  nevertheless  of 
opinion  that  all  care  should  be  taken  to  secure  uniformity  as  to  mode  of  obser- 
vation, and  especially  to  provide  for  the  comparison  of  all  instruments  used 
with  the  respective  standard  instrumeiits  of  the  Central  Institutes. 

3.  "  The  Conference  considers  it  to  be  its  duty  to  request  that  those  entrusted 
with  the  management  of  scientific  affairs  on  board  men  of  war  will  lend  their 
strenuous  support  in  securing  ft-om  the  Naval  Adthorities  in  each  country  such 
regulations  as  will  place  meteorological  inquiry  on  board  such  ships  in  as 
favourable  a  position  as  may  be  deemed  consistent  with  the  execution  of  the 
ordinary  duties  of  the  Ser\nce,  and  will  also  induce  the  commanders  to  render 
to  such  inquiries  all  the  assistance  and  furtherance  p  their  power.  The  Con- 
ference, knowing  that  such  regulations  must  be  framed  according  to  the 
requirements  of  each  country,  expresses,  nevertheless,  its  opinion  that,  inas- 
much as  meteorological  observations  require  considerable  experience,  they 
should  be  entrusted  to  experienced  officers  on  board  suitable  vessels. 

4.  *^  Although  the  Conference  is  of  opinion  that,  aa  f ar  as  the  general  scope 
of  meteoroto|pcal  inquiry  goes,  the  same  form  of  register  should  be  supplied  to 
merchant  ships  as  to  men  of  war,  it  declares  it  will  be  most  desirable  that, 
besides  the  regular  observations,  a  more  extended  scale  for  scientific  inquiry 
should  be  adopted  on  board  ships  of  war,  as  in  such  cases  there  is  a  large 
number  of  suitable  officers,  as  well  as  more  means  for  carrying  on  the  service. 
As  examples  of  observations  which  are  of  importance  for  the  development  of 
Maritime  Meteorology,  ov6r  and  above  the  regulations  embodied  in  the  scien- 
tific instructions  given  to  Naval  expeditions  for  the  special  purpose  of  the 
advancement  of  science,  the  following  suggestions  may  be  enumerated  : — 

(a.)  '*  Possibility  of  carrying  out  accurate  observations  on  the  velocity  of  the 
wind  by  anemometers  at  sea. 

(ft.)  "  Possibility  of  employing  rain-gauges  satisfactorily  at  sea. 

(c.)  "  Observations  with  Regnault's  and  other  hygrometers,  and  experiments 
on  the  best  mode  of  observing  wet  and  dry  thermometers,  and  the  best  position 
to  place  them  in  on  board  ship. 
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(d.)  "  Cumntfl  at  the  Bturftuse  and  at  depths  to  he  ohserved  with  great 
minuteness,  with  the  special  ohject  of  definin^^  their  limits. 

(e.)  '*  The  comparison  of  various  instruments,  among  which  are  expressly 
mentioned  that  of  aneroids  with  mercurial  harometers.  It  is  further  aeemed 
very  desirahle  that  frequent  comparisons  should  he  instituted  between  the 
instruments  used  at  sea  and  meteorological  stations  on  shore  in  Tarious 
countries. 

(/.)  "  Deep-sea  soundings  and  temperatures,  with  specimens  of  water. 

(g.)  '"The  collecting  of  information  on  Ocean  Meteorology  at  outlying 
stations. 

(h.)  "  The  furnishing  of  synchronous  observations  at  Oh.  43m.  G.  M.  T.,  in 
accordance  with  the  suggestion  and  request  of  the  United  States  Signal 
Office." 


VI.— Discussion. 

Questions. 

Can  general  suggestions  be  thrown 
out  as  to  the  most  profitable  mode  of 
discussing  the  obsen^ations  ? 


Resolutions. 
That  it  is  desirable  that  every  Insti- 


tution should  publish  the  observations 
and  results  in  such  a  manner  that 
every  foreign  institute  can  incorporate 
them  with  its  own  observations  and 
results  in  the  easiest  way  possible; 
that  is,  by  preserving  the  number  of 
observations,  together  with  any  means 
derived  from  them,  for  single  square 
degrees. 

That  it  is  further  desirable  that^ 
whatever  charts  be  published,  the  re- 
sults for  single  square  degrees  should 
be  published  in  a  tabular  form. 

That  it  seems  desirable  for  the  use 
of  the  sailor  that  each  chart  should 
have  reference  to  only  one  element,  or, 
at  least,  ouly  to  elements  closely  related 
to  each  other. 


VII. — Subjects  of  Inquiry. 


To  what  extent  can  a  division  of 
labour;  as  regards  subjects  of  inquiry, 
be  carried  out  in  a  spirit  of  fairness  to 
the  collecting  and  discussing  establish- 
ments respectively  ? 


That  the  division  of  labour,  as  re- 
gards investigations,  can  only  be 
carried  out  by  mutual  agreement  be- 
tween the  several  institutions;  and 
each  institution  should  announce  to 
other  institutions  what  investigations 
it  proposes  to  undertake. 

It  is  very  desirable  that  such  divi- 
sions of  labour  should  be  e£Pected. 


VIII. — Sailing  Directions. 


In  how  fer  are  purely  practical  in- 
vestigations, such  as  the  preparation  of 
sailing  directions,  admissible  for  a 
scientific  institution  ? 


That  the  sailor  wants  the  result  of 
experience  alone,  and  he  must  receive 
assurance  that  his  observations  have 
been  turned  to  use.  When  these  re- 
sults of  experience  have  been  given, 
the  theorist  may  point  out  the  reason 
why  certain  routes  are  the  best. 
It  was  resolved,  that  Capt.  Toynbee*s  remarks  on  the  programme  should  be 

printed  in  full,  wifli  extracts  from  the  remarks  of  other  gentlemen,  should  they 

contain  important  suggestions. 
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(2.)  Inteenational  Code  for  Weather  Telegrapht. 

The  following  system  has  been  proposed  by  the  Permanent 
Committee  of  the  Vienna  Congress  for  general  adoption  (vide 
their  Report  p.  13)  * 

The  messages  consist  of  six  groups  of  five  figures  each,  which 
are  as  follows : — 

JO  2°  3° 

BBBWW  S8HTT(Eng.)  BBBWW 

***** 

S  H  T  T  T  (Cont.) 

4°     •  6°  .6° 

SSHTT(Eng.)  T' T' R  R  E  (Eng.)  MMmmSea 

S  H  T  T  T  (Cent.)        T'  T'  T'  R  R  (Cont.) 

•  Data  refer  to  the  previous  evening. 

Decimal  points  are  always  disregarded,  and  in  the  case  of  the  baro- 
meter the  first  figure  is  also  omitted,  as  this  must,  uuder  ordinary 
circumstances,  be  7  for  continental  stations  (millimetres),  or  either  2  or 
3  for  British  stations  (inches).    Thus  : — 

763  •  5  mm.  is  telegraphed  as  -  635 

29-34  in.       „  „  -  -  934 

30-03  „        „   .       „  -  -  003 

and  for  Temperature  :  — 

25° -30  „  „  -  -  253 

B=Air  pressure  at  sea  level  and  32°  F.  and  to  0*  1  mm.  or  O'Ol  in. 

T=Dry  bulb  thermometer  to  0°-lC  or  1°-0F. 

T'=Wet  bulb  thermometer  to  0°-l  C,  or  l°-0  F.  For  temperatures 
below  0°,  50°  C  are  to  be  added.  lu  other  words,  with  Tem- 
peratures below  0°C,  no  sign  (-j-  or  — )  is  to  be  used,  but  the 
reading  is  to  be  increased  by  50.  So,  e.g.  for  —  5° -3  0,  553 
would  be  telegraphed. 

M.=Max.  "I  rp^^        ^        to  r -0  0,  or  1°-0F. 

m.=mm.   j 

W=Wind  direction  (truey  not  magnetic)  referred  to  16  of  the  32 

points,  being  only  the  even  numbers  : 

N  =  32,        E  =  8,         S  =  16,         W  =  24. 
S= Wind-force  (Beaufort  scale).      For  the  continent,  when  the  force 

exceeds  9,  this  figure  will  be  recorded  in  the  proper  group, 

and  at  the  end  of  the  telegram  the  force  should,  be  repeated  in 

words. 
R=Rain  to  1mm.  or  0*01  in.     In  the  Norwegian  Telegrams  in  winter 

99  means  "  Fall  during  the  night "  without  its  being  measured. 

Sea=Sea  disturbance  0—9. 


0=dead  calm. 
l=very  smooth. 
2= smooth. 
3= slight. 


4= moderate. 
5= rather  rough. 
6= rough. 


7=high. 
8= very  high. 
9= tremendous. 


♦  **  Report  of  the  Permanent  Committee  of  the  first  International  Meteorological 
Congress  at  Vienna.?'  Published  by  authority  of  the  Meteorological  Committee, 
London.    Potter  and  Stanford.     1S75.    Price  U.  6d, 
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H=H7drometeors  or  weather^  as  follows  : 

0    ^\      Quite  clear.  5  Rain. 

-    1     J^  I      J  clouded.  6  Snow. 

2  *3  V     X        „  7  Dust-haze  (Hohenranch.) 

3  I  I      I        ,.  8  Fog. 

4  ^  J      Overcast.  9  Thunderstorm. 

The  occurrence  of  Hail,  Sheet  Lightning,  Aurora,  &c.,  should 
be  added  in  words  at  the  end  of  the  telegram. 

Instead  of  the  Maximum  the  Temperature  at  2  p.m,  can  be 
given. 

If  there  is  no  Minimum  thermometer  at  a  station,  and  the  aea 
disturbance  is  not  observed,  the  sixth  group  is  omitted. 

The  data  for  pressure,  temperature,  wind  direction  and  force, 
are  in  the  British  Isles  for  6  p.m.  and  8  a.m. ;  for  the  Continent 
for  9  pim.  and  7  a.m.  in  general. 
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(3.)  Forms  for  Publication  of  Observations  from 
Stations  of  the  Shcond  Order. 

The  Permanent  Committee  have  recommended  the  forms  given 
on  pp.  43-46  for  general  adoption. 

If  the  language  of  the  country  is  other  than  German,  French, 
or  English,  the  headings  of  the  columns  are  to  be  given  in  one  of 
these  languages,  in  addition  to  the  special  language  of  the 
country. 

In  these  monthly  tables  the  maxima  and  minima  of  pressure 
and  temperature  are  to  be  given  by  Egyptian  figures. 

In  the  relative  humidity,  perfect  saturation  can  either  be  given 
by  three  figures  (100)  or,  by  omitting  the  figure  (1),  by  giving 
only  the  two  figures  (00). 

In  the  column  ^'  Remarks,"  it  is  desirable,  in  order  to  indicate 
the  duration  or  the  epoch  of  hydrometeors,  &c.,  to  employ  symbols 
which  are  generally  intelligible,  and  accordingly  to  add  to  the 
respective  symbols  for  hydrometeors  either  the  hour  of  the 
beginning  and  end,  in  which  the  forenoon  hours  are  marked 
a  (a.m.)  and  the  afternoon  hours  p  (p.m.).  0  10  a  —  4  p  would 
therefore  indicate  "  rain  from  10  a.m.  to  4  p.m.,  civil  time." 

Or  where  this  is  not  possible,  to  give  by  means  of  additional 
figures,  1,  2,  or  3,  whether  the  hydrometeor  in  question  had 
occurred  at  or  before  the  Ist,  2nd,  or  3rd  period  of  observa- 
tion. ^3  would  indicate  "fog  at  or  before  the  3rd  period 
of  observation"  about  9h.  or  lOh.  in  the  evening;  ^1*3  would 
mean  '<  fog  at  the  time  of  or  before  the  first  and  last  periods  of 
**  observation,  i.e.,  morning  and  evening." 

As  to  the  further  order  or  arrangement  of  the  individual 
monthly  tables  of  this  form  in  the  annual  volumes  of  the  Central 
Offices,  the  majority  of  the  Committee  thinks  that  at  present  it 
should  be  left  to  the  editors  of  these  books  whether  they  will, 
as  has  been  hitherto  generally  the  case,  print  the  tables  for  each 
station  for  the  same  month  one  after  another,  in  which  case 
monthly  parts  may  be  issued ;  or  whether  they,  as  will  be  the 
case  in  future  in  Norway,  Sweden,  Denmark,  Austria,  Russia, 
and  Saxony,  will  only  give  complete  yearly,  volumes,  in  which  the 
12  monthly  tables  ibr  one  station,  arranged  in  pairs  one  under 
another  (4  months  to  one  opening),  should  foUow  immediately 
one  after  another. 

In  accordance  with  the  wish  of  several  Directors  of  Central 
Institutes,  the  Committee  thinks  it  desirable  to  give  an  inferior 
limit  for  the  number  of  stations  of  the  Second  Order,  which  are  at 
least  necessary  for  the  study  of  the  general  phenomena  of  weather 
in  each  country,  and  observations  from  which  should  be  published 
in  extenso  in  the  method  above  given. 
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Coantry.  No. 


Norway  - 

" 

- 

- 

10 

Sweden    - 

- 

. 

. 

10 

Denmark,  with  Iceland  and  Faroe 

- 

6 

Great  Britain  and  Ireland 

- 

- 

15 

Russia  in  Europe 

. 

- 

50 

Russia  in  Asia 

- 

- 

100 

Netherlands 

- 

- 

2 

2 

12 

jDeigiuni  - 
Germany  - 

- 

. 

France     - 

• 

- 

12 

Austria  and  Hungary 

- 

- 

15 

Turkey    - 

. 

. 

10 

Switzerland 

. 

- 

5 

Italy         -  .     .      - 

• 

- 

12 

Spain,  Portugal  (and  Azores) 

- 

- 

12 

Greece     -     . 

- 

- 

- 

3 

It  remains  open  for  the  directors  of  the  individual  systems  not 
only  to  select  the  stations  which  are  best  suited  for  the  purpose, 
but  also  to  increase  at  pleasure  the  minimum  number  above  given. 

For  the  publication  of  monthly  and  yearly  resumes  for  all 
stations  of  the  second  order,  the  Committee  proposes  the  form 
which  has  been  devised  by  Dr.  Jelinek,  pp.  44,  45. 

For  want  of  room  the  16  wind  directions  are  reduced  to  eight 
This  reduction  is  to  be  made  in  the  same  way  as  that  from  32 
directions  to  16,  according  to  the  resolution  of  the  Congress  on 
the  11th  September  1873. 

The  definition  of  clear  and  cloudy  days  is : — 

"  Clear "  when  the  mean  cloud  -  -     <     2 

"Cloudy"        „  „  .  -     >     8 

The  number  of  days  with  aurora,  with  the  maximum  tempera- 
ture under  or  equal  to  32^  (days  without  thaw),  and  with  the 
minimum  of  ,t(^mperature  under  or  equal  to  32**  (days  of  frost), 
further  the  giving  of  the  mean  force  of  the  wind,  &c.  may,  when 
there  is  room,  either  be  included  in  these  tables^  or  even  given 
specially  with  other  remarks  in  the  Appendix  to  the  yearly 
volume. 

These  tables  are  to  be  given  apart  from  the  former  ones  in  the 
yearly  volume. 

As  for  the  means  of  daily  humidity  and  pressure  it  seems 
desirable  to  arrange  the  calculation  so  that  they  shall  accord  as 
nearly  as  possible  with  true  daily  means. 

With  regard  to  the  form  of  publications  of  other  meteorological 
observations  of  each  country  the  Committee  thinks  that  it  should 
leave  the  most  perfect  freedom  to  the  Directors. 
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(4.)  Improvements  in  the  Method  of  Tabulation  of 
Thebmoobams. 

The  only  important  modification  of  procedure  in  connection 
with  the  automatic  instruments  has  been  as  regards  the  tabulation 
of  the  thermograms,  the  method  now  followed  being  on  a  totally 
different  principle  from  that  described  in  the  Report  for  1867, 
p.  34,  where  it  is  said  that  the  glass  scale  ^*  is  set  by  the  readings 
'^  of  the  standard  thermometer  which  are  nearest  the  beginning 
**  and  ending  of  the  curve."  This  rule  was  altered  in  the  Report 
for  1868,  p.  38,  to  read  as  follows: — "  The  tabulating  instrument 
"  should  be  set  from  the  observation  hours  where  there  is  little 
**  thermometric  fluctuation."  Experience  has,  however,  shown 
that  even  when  the  latter  method  of  tabulation  has  been  employed 
the  curve  readings  at  times  would  not  agree  with  the  intermediate 
standard  readings  within  the  limits  of  accuracy  required. 

This  was  evidently,  in  the  main,  due  to  what  is  termed  **  bag- 
ging/' or  in  other  words  to  the  curvature  of  the  assumed  base  line 
of  the  photograph,  a  defect  which  has  from  the  first  been 
detected  in  the  barograms,  inasmuch  as  a  base  line  for  their  tabu- 
lation is  mechanically  produced,  by  the  photographic  process. 

In  the  regulations  for  the  thermograph,  Report  1868,  p.  65  (9), 
the  possible  existence  of  this  cause  of  error  in  the  thermograms 
was  recognized,  but  no  principles  for  its  detection  were  laid  down, 
nor  indeed  was  any  simple  method  of  doing  so  at  that  time  possible, 
for  the  white  lines  on  the  photographs,  called  in  the  Report  for 
1867  "fiducial  lines,"  are  not  sufficiently  constant  in  their  appear- 
ance to  serve  for  that  purpose. 

After  some  time  the  Committee,  owing  to  the  experiejice  gained 
in  the  reproduction  of  the  curves  for  publication,  where  they  are 
necessarily  referred  to  a  straight  line,  decided  to  have  their  in- 
struments altered  by  piercing  the  metallic  framework  of  the 
thermometer  so  as  to  allow  of  the  production  of  a  photographic 
trace  at  a  definite  temperature,  which  should  at  the  same  time 
afford  a  fiducial  line  for  setting  the  tabulating  scale  and  allow  of 
the  easy  detection  of  any  divergence^from  horizontality  in  its  own 
course. 

It  has  also  been  rendered  possible  by  the  comparison  of  an 
extensive  range  of  readings  of  the  curves  and  also  of  the  distance 
apart  of  the  several  white  lines  on  the  thermograms  above  men- 
tioned, obtained  by  measuring  their  distances  from  the  new  fidu- 
cial lines,  to  determine  within  what  limits  the  pairs  of  thermo- 
meters originally  supplied  had  "  very  nearly  the  same  scale  value," 
so  as  to  be  measurable  by  the  same  tabulating  scale. 

The  result  has  shown  that  in  more  than  one  instance  the  scales 
of  the  thermometers  had  not  been  at  first  determined  with  the 
requisite  accuracy,  and  it  became  necessary  to  furnish  new  ones. 

The  whole  of  the  work  connected  with  the  measurements 
referred  to  has  been  carried  out  in  the  OflBce,  and  the  new  glass 
scales  required  have  been  engraved  in  the  Oflice  by  the  use  of 
Wagner's  pantagraph. 
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APPENDIX  L 

MBTEOROLOaiCAL  Opficb  :  AocoTJNT  of  RECEIPTS  and  Payments  for 
the  year  ending  31st  March  1875. 
Rbgbipts. 

Balance  from  year  1873-4  -  £2,290  12     2 
Parliamentary  Vote  -    10,000    0    0 

Commissions    for 
Instrnments     -  725     1     7 


Sabscriptions  for 

D.W.  Charts  -297  2  11 
Subscriptions    to 

Hourly  Obsns.  14  0  0 
Subscriptions    for 

Danish  synoptic 

charts  -  -    17     1     6 

Subscriptions   for 

M.S.    Weather 

Reports  -,  -  15  0  0 
Supply  of  Meteo- 
rological   data, 

&c         .        -    23  16  11 


Interest  on  deposit  account  - 


1,092     2  11 
129  10  10 


£13,512     5  11 


Faymehts. 
Office:' 
Salary  of  Director 

Two  Clerks  - 
Office-keeper  and  Mes- 
senger -  -       175 


800    0     0 
339  15     0 


4     0 


Rent  of  Office-  -      534  12    0 

Fuel  and  gas    -  -        41  18    5 

Furniture  and  fittings,  &c.  26  12    3 

Postage 

Printing  aud  books      - 
Attendance,  and  other 
Contingencies 


£1,314  19     O 


79  18     4 
21   14     7 

94     4     1 


60S     2     8 


195  17     O 


Land  Mbtboroloot: 

Expenses   at  Observa- 
tories -  -   2,644    3  11 

New  instmmentsCcolonies. 

&c.)        -        -        -      391   12     9 

Computations  -  -       763  11     2 


Telegraphy      -  -   2,139  8  9 

Inspections,    issue  of 

D.W.  Charts,  &c.  -      588  2  8 

Computations «  -      665  6  8 


3,799     7  10 


3,387   17     8 


Ocean  Meteoroloot: 
Marine  Superintendent      450    0    0 
Supply  and  Return  of 
Instruments,  &c. : 

Admiralty  -      265  15    0 

Mercantile  Marine      575    4  11 
Computations  and  Care 

of  Instrument  -    1,093     6     5 


Cash  in  hand  -            -        60  12  7 

Advance    to   Valencia 

Observatory              -        50  0  0 

BankofEnglandaccount     545  10  8 

London  and  Westmin- 
ster Bank    -            -    1,170  12  2 


2,384    6     4 
11,665  10     6 


1,826  15     5 
£13,512     5  11 


Examined  and  compared  with  the  vouchers  and  found  correct. 

(Signed)         W.  J.  Smythe,  Major-General,  1  .    ... 
June  4,  1875.  Warren  Db  La  Rue,  /  -^^^iw)r8. 


To  sundry  creditors  • 
„  probable  net  sur- 
plus     -  -    1,053     1 


Balance  Sheet,  31st  March  1875. 

1,015  10    0  By  cash  (as  above)-    1,826   15     5 

„  sundry  debtors  -      241  16    0 


•  2,068  11     5 


2,068  11     5 


Appendix  to  Report. 


49 


APPENDIX  n. 

List  of  Captains  (and  Officers)  who  have  received  from  the  Com- 
mittee a  Copy  of  the  Admiralty  Charts,  to  S  1st  March  1875  {see 
Beport,  p.  7).  The  figures  opposite  to  each  show  the  number  of 
Special  Letters  of  Thanks  written  to  each  Observer  in  acknow- 
ledgment of  *'  Excellent "  Registers  subsequentfy  returned  to  the 
Office. 


Letters 

Captain**  Kame. 

of 
Thanks. 

Ship. 

Almond,lliomu  Michael,  F.R.A.& 

1 

"Decapolis." 

Aoge],  John  Fry 

- 

— 

"TwUight." 

Balderston,  Richard  James 

. 

._ 

"Rajmahal." 

- 

3 

"Lady  of  the  Lake,'^  and  "Kenil- 
worth.'» 

Barwood,  William  Richford 

- 

"FngitiTe." 

Becket,  Alexander 

. 

— 

"City  of  Perth." 

Blake,  Edwin  John 

"  Gilbert  Thompson,"  "  Gitana,"  and 
"  Sydney  Dacres." 

Boaehette,  Francis  Baines 

- 

S.S.  "European." 

.  Brooks,  Samuel  - 

- 

S.S."  City  of  Brooklyn." 

Brown,  Robert     - 

- 

S.8.  "Moravian." 

Bmce,  John 

" 

"City  of  Adelaide,"  and  S.S. 
"Australian." 

•Bythcwsa,  John  (V.  C),  R.N. 

- 

H.M.S.  "PhcBbe." 

Gamphell.  Arehihald        - 

. 

S.S. «  Britannia,'?  and  8.S. «  Europa." 

Capper,  Edward  Hall 

- 

"  Palm  Tree." 

Carruikers,  Forrest  Priest 

- 

2 

"Mmero." 

Comley,  William  Guise,  R.N.R 

- 

1 

S.8."  Hong  Kong." 

Dauidmm,  Charles 

. 

._ 

"Perseverance." 

Dobson,  Charles  Meadows 

- 

— 

S.S. "  Beta." 

Dankm,  Thomaf,  R.N.R.- 

- 

2 

"Inverness." 

Ellery,  William    - 

- 

8 

«  Bowfell." 

Femie,  Alexander  Dnrwood 

. 

__ 

"Sir  John  Lawrence." 

Finlay,  James      - 

. 

2 

"Duncaim." 

Freeman,  Thomas  W. 

- 

1 

S.S.  "Wisconsin." 

Fry,  Alfred 

- 

1 

"Foam." 

. 

2 

"KlisaShaw." 

^Goodenough,  James  G.,  R.N. 
♦tHosken,  Henry,  R.N. 

- 

1 

H.M.S.  "Pearl." 

- 

— . 

Do. 

Grange,  James     - 

- 

— 

S.S. «  Acantha."^ 

Gray,  David 

- 

1 

S.S."EcUpse." 

Gray,  John 

- 

1 

S.S."Maxinthien"  and  S.S."Hope." 

Gray,  John  McDonald     - 

. 

4 

"  Sperania." 

Greenwood,  WilHam 

- 

4 

S.S.  "  Scotia"  and  "  Assaye." 

Grigs,  GeoTge,  R.N.R.     - 

- 

2 

S.S. "  Helvetia,"  and  S.S. «  France." 

Harris,  David    - 

. 

1 

S.S. «  Medway." 

HasseU,  Thomas  Edward 

- 

2 

"  Mervyn." 

*  Pilot  charts  not  presented. 


Names  of  Officers,  deceased,  in  itaUet. 


t  Kavi|!ating  Lieutenant. 
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Oftptalii*8  Nome. 


Letters 

of 
Thanks. 


Ship. 


Hayes,  James      -  -  - 

Haywaid,  Geokge  Olive  - 
Heggmn,  £dward  Carl  V. 
Hendeison,  Henry 

:(Hoddmg,  Samuel  White  - 
Holdich,  John  Peach,  R.N.R.      - 

♦Hopkins,  John  O.,  RJ^.  - 
Hunter,  David     -  -  - 

•§Jackson,  Robert  -  -  - 

Johnson,  Charles,  R.N.R. 
Jones,  Arthur  Arundel    - 

Jones,  Gedrge  Henry 
♦Jones,  Thec^ore  Morton  - 

Kennedy,  Charles  William 
Kennedy,  James  Branch,  B^.R.  - 
Kerr,  ^ezander  ... 
Kerr,  Thomas  Coulter,  R.N.R.     - 

Lecky,  Squire  Thornton  Stratford, 

RJJ.R.,]F.R.G.S. 
Leportier,  Theodore 
Lewis,  John  Thomas,  R.N.R. 
Lindsay,  Henry  Kay 
Longley  Herbert  -  -  - 

Lunham,  Robert  Dowe    - 


*MacDonald,  John 

McKechnie,  Duncan  Ferguson 

Mackellar,  D.  E.  - 

Mackie,  Thomas  - 

Maddison,  John,  RJE7.R.  - 

Manning,  Henry  - 

Maples,  Charles  - 

Martyn,  John  Artis 
♦Mayne,  Richard  C,  R.N.,  C.B. 
fMenzies,  Charles  James  - 

Moore,  Thomas    - 
Morton,  John  D'Arcy 
Mossop,  Clement 
MoulaJid,  John  Elsey 
Murphy,  Michael 

♦Nares,  George  Strong 
Kewton  James  William  - 

Owen,  John 

^Faterson,  James  Forrest  - 

Pearson,  Charles  William 

♦Perry,  John  L.,  R.N.      -  . 

t^Petch,JohnA.R.,R.N.   - 

Petrie,  Peter  Conrad 

Potts,  Thomas  Crosby     - 


5 
2 
6 
5 

1 

4 

1 
1 
2 

4 
1 


10 

1 
1 


S.S."  Ptolemy"  and  S.S."  Camoens.'* 

S.S.  «  Durley." 

tt  r;2ar  *' 

**  Hope',"  and  S.S.  "  Clevehmd." 

*'  Indus." 

"Agra." 

H.M.S.  *f  Liverpool." 

S.S.  «  Alpha"  and  S.S.  "  Delta." 

H.M.S. "  Glasgow." 
"St  Lawrence," 

"Victoria  Nyahza,"  and   "Chevy- 
chase." 
S.S.  «  Nile,"  and  S.S.  "  Niger."   . 
H.M.S. "  Glasgow." 

S.S.  "  Scotia,"  and  S.S.  "Baltic." 
S.S."  Blue  Cross." 
"  Ardgowan." 
"  Durham." 

S.S.  «  Uruguay  "  and  S.S.  "  Halley.* 

"Kate." 

S.S.  «  Scotia,"  and  S.8.  "  Chaldea.*' 
"  Valparaiso." 
S.S.  "Yorkshire." 

S.S.  "Berar,"  S.S.  "Durley"    and 
"Charles  Howard." 

8.S.  "Europa." 

"Cottica." 

Observations  at  Rapa  Island. 

S.S.  "Mazinthien." 

"  An^esey." 

S.S.  "  Kangaroo." 

"  Genu." 

S.S.  "  Siberia  "  and  S.S.  "  Samaria." 

H.M.S.  "Nassau." 

S.S.  «  Austrian"  and  S.S.  "  Sarma- 

tian." 
"W.E.  Gladstone.** 
"Henry  Bath." 
"  Candahar." 
S.S.  "  Batavia." 
S.S.  "Tarifa." 

H.M.S.  "Challenger." 
S.S.  "  Grenadier." 

"  W.  G.  Russell." 

S.S.  "Moravian." 
"S.S.  "Strathdyde." 
H.M.S. "  Orontes." 
H.M.S.  "Phffibe." 
S.S. "  Patagonia." 
"  Tenasserim." 


*  Pilot  Charts  not  presented. 
X  Second  Officer. 

Names  of  Officers,  deceased,  in  italic$* 


t  Chief  Officer. 

§  Naviffating  Lieutenant. 
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Letters 

Oaptaiii'sName. 

of 

Thanks. 

Ship. 

Price,  James  John 

- 

5 

«  Sorata."' 

Bawle,  Charles,  R.N.a    - 

, 

1 

"Star  of  the  North." 

Baymond,  Charles  Tenzer 

- 

3 

**  British    India"    and    "British 

Consul." 
"  Lord  Strathnaim.** 

Reid,  Carson  William      - 

„ 

1 

Benant,  Charles  Henry    - 

- 

3 

**  Celaeno  "  and  '» Glenlora." 

1  Scott,  Fergus       - 

fScott,  George  Alexander  Broim 

. 

_« 

S.S."  Hotspur." 

. 

— 

S.S.  «  Nestorian." 

♦Sharp,  WilUam  H.,  Staff  Com.,  R.N. 

— 

H.M.S."  Liverpool." 

•Shortland,  P.  F.,  ILN.     - 

. 

_ 

H.M.S."  Hydra." 

Simpson,  Alexander 

. 

4 

"Traveller." 

SmiA,  Davidy  RH^.S,  - 

. 

— ■ 

"Wiltshire.'* 

Smith,  William  Charles  - 

. 

— 

"  Kingdom  of  Saxony." 

Smith,  WilUam  Henry,  R.N.R. 

• 

5 

S.S.  " Hibernian,"  S.S.  "Peruvian," 
and  S.S. "  Scandinavian." 

Stanhope,  John    - 

. 

_. 

"Decision." 

Steele,  John 

• 

1 

S.S.  "Eri  King." 

S.S.  "  Moravian  "  and    S.S.  "  St. 

Stephen,  John  George 

- 

1 

Patrick." 

Stuart,  George  Rennie     - 

. 

2 

"  Otago." 

Stuart,  WilUam  Henry     - 

. 

4 

"Richmond." 

Sutherland,  James  Taylor 

. 

1 

"  Maggie  "  and  "  Glenesk." 
"NorthfleeV  "  Flying  Venus,"  and 

Symington,  WiUiam 

- 

6 

S.S.  "Hong Kong." 

•Tandy,  Dashwood  G.,  R.N. 

« 

1 

H.M.S. "  Nassau." 

Tilmouth,  Robert  J.  C.    - 

. 

— 

"Peeress." 

Townsend,  WiUiam  Henry 

. 

_ 

"  Valentine  and  Helene." 

Trench,  Chas.  E.  Le  Poer 

- 

1 

"Newcastle." 

Tucker,  John  Worth 

- 

"~ 

"JohnTemperley." 

TuUy,  Thomas     - 

- 

1 

"Baroda." 

♦tVine,  WiUiam  W.,  R.N.  - 

^ 

2 

H.M.S."Orontes." 

VoweU,  Michael  - 

- 

1 

"Kelso  "and  "Undine." 

Wadham,  Thomas  Littleford 

. 

2 

"  Vere." 

Walker*  John  Burnett      - 

. 

• 

S.S."Erik." 

Watkins,  Thomas 

. 

— 

"  Emulation." 

Watson,  WUUam 

- 

11 

S.S. "  Palmyra"  and  S.S. "  Parthia." 

Wherhmd,  Frederick,  R.N.R. 

- 

4 

"  Galatea." 

Wight,  Henry  Potts 

Wilcox,  Henry  George,  R.N.R. 

- 

2 

"  Gosfortb." 

. 



"  St.  Tisvrence." 

Williams,  James  Agnew  - 

. 

— 

S.S. "  Wisconsin." 

WyUe,  James      - 

1 

S.S.  "Austrian"  andS.S.  "Sanna- 
tian." 

In  addition  the  Committee  have  presented  barometers  to  two  gentlemen  who  have  formerly 
kept  registers  for  the  office,  but  have  now  retired  from  the  sea.  viz.,  to  Capt.  A.  D.  Wood  in  1807, 
and  to  Capt.  Isaac  Gales  iu  1870.  A  set  of  instruments  was  also  presented  to  Capt.  Alfred  Fry 
inU68.. 

•  Pilot  Charts  not  presented.  •  t  Chief  Officer. 

t  Navigating  Lieutenant. 

Names  of  officers  deceased,  in  italiet. 
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APPENDIX  No.  IV. 

Contents  of  the  Principal  Pubuoations  iasned. 

Continued  from  R^ortfor  1874 
OflldalNo. 

19.  Quabterly  Weather  Report  for  1873.    4to. 

This  contains  the  usual  continuous  traces  of  the  •  self-recording 
Instnunents  at  the  seven  British  and  Irish  Observatories, 
with  a  chronicle  of  the  weather.  It  also  contains  tables  show- 
ing the  Monthly  Rainfall  at  48  stations,  and  the  following 
Appendices:  —  I.  Mean  Monthly  Results  from  the  continuous 
Records,  and  Five-day  Means  of  the  same,  in  both  English  and 
French  measures.  II.  Diagram  of  the  Rainfall  of  London  District, 
being  a  discussion  by  Mr.  6.  Dines,  for  the  60  years  1813-72. 
TIL  Returns  from  certain  stations  in  the  United  Kingdom,  furnished 
by  volunteer  observers,  on  the  forms  proposed  by  the  Permanent 
Committee  of  the  Vienna  Congress. 

20.  Charts  of  Meteorological  Data  for  Square  3,  Lat.  0-10°  N., 

Long.  20-30°  W. ;  and  Remarks  to  accompany  the  Monthly 

Charts.  1874.  Folio  and  Quarto. 
The  Charts  show  the  best  routes  across  the  Equator  for  each 
month.  About  75,000  Observations  were  discussed  in  this  Investi- 
gation, and  the  Remarks  extend  to  319  pp.  4to.,  and  contain,  in 
addition  to  the  Data  given  on  the  Charts,  Extracts  relating  to 
Currents,'  Clouds,  Sea  Temperature,  Specific  Gravity,  Wind, 
Weather,  Natural  History,  &c.  In  an  Appendix  is  given  a  Dis- 
cussion of  Four-hourly  Means  of  Barometer  and  Air  and  Sea 
Temperature,  for  each  month  and  for  the  year,  in  the  Northern  and 
Southern  Halves  of  the  Square,  and  from  these  havie  been  calcu- 
lated the  Constants  in  the  Periodical  Expression  for  the  Diurnal 
Variations,  and  therefrom  the  most  probable  Values  for  each  hour 
of  the  day,  &c.  <&c. 

21.  Report  of  the  Proceedings  of  the  Meteorological  Congress^ 

at  Vienna.  1874.  8vo.,  pp.  97. 
This  Congress  was  held  at  Vienna  in  the  year  1873,  and  was 
attended  by  32  delegates  from  various  countries.  The  Report 
contains  Protocols  and  Appendices  referring  to  the  various  meetings. 
The  matters  treated  by  the  Congress  were  subdivided  into — 
1^  Instrumental.  2°  Reduction  of  Observations.  3°  Weather  Tele- 
grams. 4°  Maritime  Meteorology.  5^  Organisation.  6®  Publication 
of  Observations,  &c.  The  Supplement  contains  several  valuable 
contributions,  among  which  may  specially  be  mentioned  Papers  on 
Determination  of  Air  Temperature  ;  on  a  Simple  Wind  Crauge;  on  . 
Exposure  of  Thermometers ;  Observations  of  Humidity,  &c. 

23.  Report  of  the  Proceedings  of  the  Conference  for  Maritime 

Meteorology.  1875.  8vo.,  pp.  61. 
This  Conference  was  held  in  London  in  1874,  and  was  attended 
by  24  gentlemen  representing  every  maritime  country  of  importance 
except  the  United  States  and  Sweden.  The  Report  contains  a  series 
.  of  Resolutions  drawn  up  for  the  purpose  of  obtaining  uniformity  in 
Observations  made  at  Sea,  and  proposed  new  Instructions  for  the 
Guidance  of  English  Captains  and  Observers.  It  also  contuns  con- 
tributions £rom  several  gentlemen  unable  to  attend  the  Conference. 

24.  Instructions  in  the  Use  of  Meteorological  Instruments.    In 

the  press. 
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APPENDIX  V. 
Instbuiients  supplied,  &c.  to  the  Rojal  Navj. 


Bho- 
meters. 

Ane- 
roids. 

Hydio- 

Per  Account. 

Ordi- 
nary. 

Max. 

Uin. 

meters. 

Janoary  1st,  1874,  afloat 
I88aedml874 

179 
67 

891 
93 

880 
358 

31 
86 

56 
39 

154 
38 

Betorned  in  1874       .           .           . 

246 

55 

484 
98 

1,238 
277 

67 
31 

95 
31 

192 
45 

Janoaiy  Ist,  1875,  afloat 

191 

391 

961 

36 

64 

147 

Instsuments  supplied,  &c.  for  use  at  Naval  Stations. 


January  Ist,  1874,  in  ose 

Issued  in  1874             ... 

45 
18 

76 
22 

64 
66 

13 
20 

12 
21 

10 
18 

Betumed  in  1874 

63 
6 

97 

4 

130 
17 

33 
3 

33 

6 

28 

January  Ist,  1875,  in  use        - 

67 

93 

♦ 

113 

30 

27 

28 

Disposition  of  Admiralty  Instruments  on  January  1st,  1875. 


Afloat  in  Royal  Navy  .           .            - 

191 

391 

961 

36 

64 

147 

In  use  at  stations        .           .           - 

57 

93 

113 

30 

27 

28 

In  store  at  M.O. 

125 

69 

78 

30 

26 

67 

„         Chatham  ... 

1 

11 

18 

2 

2 

16 

„         Sheemess- 

7 

8 

20 

3 

4 

19 

*„         Portsmouth 

6 

6 

31 

8 

9 

26 

„         Devonport 

3 

5 

6 

3 

3 

16 

„         Queenstown 

1 

3 

4 

1 

1 

8 

„         Gibraltar  - 

4 

5 

— 

— 

— 

4 

Malta       . 

3 

5 

12 

"^ 

.—. 

28 

Halifax .  - 

3 

5 

5 

5 

6 

13 

„        Bermuda  -           .           - 

6 

9 

12 

3 

3 

16 

„         Jamaica    -           -           . 

4 

6 

19 

3 

3 

8 

M         Cape  of  Good  Hope 

1 

10 

29 

— 

— 

31 

„         Tnncomalee 

8 

2 

12 

.» 

— 

— 

„         Hong  Kong 

10 

17 

47 

3 

5 

21 

„         Coquimbo 

2 

— 

1 

1 

— 

23 

„         Sydney     -           -           - 

1 

— 

— 

— 

— 

— 

Under  repair  -           -           -           - 

11 

— 

1 

1 

1 

— 

Total,  January  Ist  1875 

439 

645 

1,369 

129 

154 

471 

Destroyed  and  lost  during  1875 

1 

29 

283 

28 

18 

14 
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APPENDIX  VI. 

Imstbukents,  &c.  supplied  to  Mercantile  Marine. 


Per  Aooouuk 

Baro- 
meters. 

Com- 
passes. 

Hydr(^ 

Ordinary. 

Max. 

Hin. 

meters. 

January  Ist,  1874,  afloat - 
Issued  in  1874     - 

82 
67 

1 

510 
390 

__ 

.^ 

314 
280 

Ketnzned  in  1874 

149 
66 

— 

900 
.   417 

— 

— 

544 
231 

January  Ist,  1875,  afloat  - 

83 

1 

483 

— 

— 

313 

Instruments  at  Stations,  viz..  Telegraph  Offices,  Observatories, 
Navigation  Schools,  Lightships,  &c. 


January  1st,  1874,  in  use 
Issued  in  1874     - 

100 
7 

3 

211 
70 

49 
15 

57 
16 

55 

Betumed  in  1874 

107 
9 

3 

281 
28 

64 
15 

73 
19 

55 

1 

January  1st,  1875,  in  use 

98 

3 

258 

49 

54 

54 

Disposition  of  Board  of  Trade  Instruments,  on  Jan.  1st,  1875. 


83 

1 

483 

_ 

318 

In  use  at  stations 

98 

3 

253 

49 

54 

54 

In  store  at  M.O.  - 

60 

45 

301 

8 

6 

87 

At  Liverpool  agency 

5 

8  ' 

29 

— 

— 

19 

„  Aberdeen      „ 

5 

— 

37 

— 

— 

20 

„  Glasgow        „ 

1 

— 

6 

— 

— 

4 

„  Dundee          „ 

— 

— 

4 

— 

— 

3 

„  Hull              „ 

— 

— 

— 

— 

-^ 

.» 

Under  repair 

3 

— 

5 

1 

1 

— 

Total,  Jan.  1st,  1875 

255 

57 

1,118 

58 

61 

500 

Lost,  &c.  during  1874 

30 

— 

332 

36 

39 

52  - 
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APPENDIX  VIL 

List  of  Stations  reporting  Meteorological'  Observations  by  Telegraph 
to  the  OS^nQj  with  the  Observers. 


Sumbnrgh  Head 

W.  liiwrence  - 

Schoolmaater. 

Stomoway 

- 

J.  Smith 

- 

Gardener. 

♦Thurso - 

. 

J.  Trotter 

. 

Wick      -       - 

. 

J.  Sinclair       - 

. 

Watchmaker. 

Nairn     - 

. 

W.  D.  Penny  - 

, 

Aberdeen 

. 

J.  McCoimack 

• 

Telegraph  Clerk. 

Leith     .        . 

. 

J.Tumbull    - 

. 

Do. 

Shields  - 

. 

J.  Irvine 

. 

Do. 

♦Scarborough - 

. 

F.  Shaw,F.M.S.     - 

. 

Do. 

York 

. 

C.  Wakefield  - 

. 

Curator  of  Museum. 

- 

E.  J.  Lowe,  F  JI.S.  - 

- 

Highfield  Ho.  Observatory 

Ardrosaan 

- 

W.  McNeU     - 

. 

Telegraph  Clerk. 

*GTeencaBtle(Moirille) 

J.  McGladcry- 

- 

Do. 

Dooaghadee    - 

J.  MacGowan,]r.    - 

- 

Do. 

Kingstown  - 

G.MitcheU      - 

. 

Keeper  of  Sailor's  Home. 

♦Holyhead      - 

J.Tilston 

_ 

Do. 

LiYerpool 

J.  Hartnup,  junr.    - 

. 

Bidston  Observatory. 

♦Valencia       - 

E.  O'Sullivan 

• 

Telegraph  Clerk. 

Roche's  Point - 

W.  Kennedy  - 

. 

Do. 

Pembroke 

J.C.Walker-        - 

. 

Do. 

Portishead 

W.Sandford  -        - 

. 

Station  master. 

♦Scilly  - 

W.  Thomas    - 

. 

Signalman. 

Plymouth 

J.  Mferrifield,  LL.D., 

F.R.A.S. 

Teacher  of  Navigation. 

Hurst  Castle  - 

R.  T.  Jobbina 

„ 

Telegraph  Clerk. 

Dover     - 

J.  Costello      - 

. 

Telegraph  Clerk. 

♦London 

F.  Gaster,  F.M.S.    - 

. 

Oxford  - 

J.  Lucas 

. 

Radcliffe  Observatory. 

Cambridge      • 
Yarmoutib 

H.  Todd         -        - 

. 

Observatory. 

G.  T.  Watson 

- 

Secretary,  Sailor*s  Home. 

Summary: 

England  and  Wales    - 
Scotland         ... 
Ireland  ... 

Those  marked  with  an  asterisk,  report  twice  daily. 
repcHTts  from  22  places  on  the  Continent 


16 
8 
5 


The  office  also  receives  daily 
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APPENDIX  Vni. 

List  of  Pebsons,  Plages,  &c.  to  which  the  Daily  Weather  Report 
has  been  supplied,  free  of  cost,  to  3l8t  December. 


Newtpapers  i 


Daily  News. 

Echo. 

Express. 

Globe. 

Hour. 

Lloyds'  Shipping  List. 

Mark  Lane  Express. 

Mechanics'  Magazine. 

Morning  Advertiser. 

Observer. 

Pall  MaU  Gazette. 

Shipping  and  Mercantile  Gazette  (with  special  daily  chart). 

Standard  (Morning  and  Evening). 

Times  (Ist  and  2nd  editions). 


Far  Exhibition  cU  following  Seaports : 

Banff. 

Barrow-in-Fomess. 

Belfast. 

Blackpool. 

Boscastle. 

Bournemouth. 

Broughty  Ferry. 

Buckie. 

Budehaven. 

CamarvoD. 

Cowes. 

Cromer. 

Cullercoats. 

Deptford  Yard. 

Dover. 

Exeter  (2  copies). 

Falmouth. 

Great  Grimsby. 

Hastings. 

Hayle. 


Holjhead. 

Hull. 

Kingstown. 

Lancaster. 

NaiiTi. 

Newquay. 

Plymoudi. 

„  G.W.  Docks. 
Port  Dinorwic. 
PorthcawL 
Portland. 
St.  Ann's  Head. 
Scarboro*. 
Silloth. 
Teignmouth. 
Thurso. 
Ventnor. 

Weston*super-Mare . 
Wick. 
Yarmouth. 


In  eocchangefor  ObtervcUions^  ^e. 


Aird,  G.  H.,  Seaham. 

Barnes,  R.  H. 

Barnstaple  Meteorological  Committee. 

Cambridge  Observatory. 

Clouston,  Rev.  C,  Sandwick,  Orkney. 
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In  exchange  for  Observations^  ^c.^cont, : 

Cooper,  Col.,  F.R.A.S.,  Markree,  nr.  Sligo. 

Cooper,  W.  F.,  F.M.S.,  Sheffield. 

Crosslej,  L.  J.,  Halifax. 

Curtis,  Prof.  A.  H.,  Gal  way. 

Durham  University  Observatory. 

Fernley  Observatory,  Southport. 

Greenwich  Observatory. 

Griffith,  Rev.  C,  F.M.S.,  Strathfield  Turgiss, 

Hills,  Staff  Comr.,  Liverpool. 

Hoskins,  Dr.  S.  E.,  F.R.S.,  Guernsey. 

Jersey,  Submarine  Telegraph  Company. 

Jobbing,  R.  T.,  Hurst  Castle. 

Jones,  G.  J.,  Lymington. 

Kingston,  G.  T.,  M.A.,  Toronto. 

Liverpool  Observatory. 

Lowe,  E.  J.,  F.R.S.,  Nottingham. 

Mackay,  Rev.  W.  P.,  D.D.,  Hull. 

Malleson,  Rev.  F.,  Broughton-in-Furness. 

Miller,  S.  H.,  F.R.A.S.,  Wisbech. 

Moore,  Dr.  J.  W.,  Dublin. 

Morris,  E.  E.,  Bedford. 

Moyle,  M.  P.,  F.R.C.S.,  Helston. 

Murray,  A.  E.,  F.M.S.,  Hastings. 

Northumberland,  Duke  of,  Alnwick. 

Pirn,  Captain,  Bedford,  R.N.,  M.P.,  Editor  of  '<  The  Navy.' 

Prince,  C.  L.,  F.R.A.S.,  Tunbridge  Wells. 

Quinton,  J.  Jr.,  Norwich. 

Radcliffe  Observatory,  Oxford. 

Richards,  W.  H.,  Penzance. 

Rosse,  Earl  of,  F.R.S.,  Parsonstown. 

Royal  Horticultural  Society. 

Royal  Indian  C.E.  College,  Staines. 

Rugby  Natural  History  Society. 

Sawyer,  F.  E.,  F.M.S.,  Brighton. 

Stewart,  Dr.  Balfour,  F.R.S.,  Manchester. 

Stow,  Rev.  F.  W.,  F.M.S.,  Aysgarth,  Yorkshire. 

Sutherland,  A,,  Carrickfergus. 

Style,  Rev.  G.  J.,  Giggleswick,  near  Settle. 

Walker,  J.  C,  St.  Ann's  Head. 

Whitehouse,  W.  O.,  F.M.S.,  Hampstead. 

Whitty,  Rev.  S.,  Oscott.  ' 

WooUett,  C,  Acrise. 

Yorkshire  Philosophical  Society. 

Government  Offices^  Societies^  SfC.: 

The  Queen. 

The  Principal  Government  Offices  :  50  copies. 

«  AchiUes,"  H.M.S.,  Portland. 

Association  of  Underwriters,  Liverpool. 

Do.  Lloyd's. 

"  Britannia,"  H.M.S.,  Dartmouth. 
British  Museum. 

Calcutta,  Meteorological  Committee. 
Devonport  Dockyard,  3  copies. 

„  Commander-in-Chief. 

Greenwich,  R.N.  College. 
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Government  Offices^  Societies^  SfC. — cont.  : 

Ireland,  Lord  Lieutenant. 

„        Geological  Survey. 
Meteorological  Society,  London. 
Patent  Office. 

Portsmouth,  Commander-in-Chief. 
Renter's  Telegram  Company. 
Royal  Artillery  Institution. 
Royal  Military  Academy. 
Royal  Society. 

Royal  United  Service  Institution. 
Scottish  Meteorological  Society. 
Sheemess  Dockyard. 
«  Squirrel  "  H.M.S.,  Devonport. 
StaflF  College. 
United  Service  Institution. 


Foreign  Places : 


Christiania,  Meteorological  Institute. 

Constantinople,  Imperial  Meteorological  Observatory. 

Copenhagen,  Meteorological  Institute. 

Emden,  Dr.  PresteL 

Hamburg,  German  Ocean  Observatory. 

Lisbon,  Observatory. 

Madrid,  Royal  Observatory. 

Paris,  Meteorological  Observatory,  Montsouris. 

„      Meteorological  Society. 

„      Ministry  of  Marine. 

„      Observatory. 

„      M.  Harold  Tarry. 
Rome,  Ministry  of  Agriculture. 
St.  Petersburg,  Central  Physical  Observatory. 
Stockholm,  Meteorological  Institute. 
Upsala,  University  Observatory, 
Utrecht,  Royal  Meteorological  Institute. 
Vienna,  Imperial  Meteorological  Institute. 
Washington,  Smithsonian  Institution. 

„  United  States  Naval  Observatory. 

„  Chief  Signal  Officer,  War  Office. 


APPENDIX  IX. 

Telegraphic  Weather  Intelligence.        ' 

The  following  stations,  having  been  approved  by  the  Board  of  Trade, 
are  suppUed  with  telegraphic  information  of  storms  free  of  expense, 
and  ''  drum ''  and  '<  cone  "  signal  shapes  have  been  furnished  to  most  of 
them,  all  further  expenses  attendant  on  the  maintenance  and  repair  of 
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the  apparatus  being  borne  locally.  The  stations  are  situated,  79  in 
£ngland  and  Wales,  32  in  Scotland,  13  in  Ireland,  3  in  the  Isle  of  Man, 
and  3  in  the  Channel  Islands. 


NORTH. 

WEST. 

SOUTH. 

EAST. 

SOOTLAKD. 

Bnoland,  N.W. 

Emqland,  S.W. 

England,  E. 

East  Coast. 

Silloth. 

Bfraoombe. 

Tynemouth. 

Kiri:waU. 

Maryport 

Barnstaple. 

S.  Shields. 

InTemess. 

Workington. 

Port  Isaac. 

Sunderland. 

Nairn. 

Whitehaven. 

BoscasUe. 

Middiesborougb. 

Bnrghead. 

Ramsey. 

Newquay. 

Redcar. 

Douglas. 

Hayle. 

Whitby, 

Backie. 

Castletown. 

Pendennls. 

FUey. 
Withemsea. 

Portsoy. 

Barrow.               i 

Scilly. 

BanfE: 

Morecambe. 

Penzance. 

HulL 

Fraserburgh. 

Fleetwood. 

Falmouth. 

Goole. 

Peterhead. 

Blackpool. 

Plymouth,     four 

Grimsby. 

Aberdeen. 

stations. 

Boston. 

Stonehaven. 

Runcorn. 

Teignmoath. 

Sutton  Bridge. 

Montrose. 

Southport 

Exeter. 

Lynn. 

Broughty  Ferry. 

Liverpool. 

Exmonth. 

Oromer. 

St.  Andrews. 

Queensferry. 

Dundee. 

Hawarden. 

Emolaxd,  S. 

England,  SbE. 

Anstruther. 
St.  Monance. 
Burntisland. 
Alloa. 

Mostyn. 
Enolavd,  W. 

Guernsey. 

St  HeUer,  Jersey. 

Gorey,  Jersey. 

Yarmouth. 
Southwold. 
Ipswich. 

Grangemouth. 

Bangor 
Port  Penrhyn. 

Weymouth. 
Poole. 

Harwich. 
Chatham. 

jjU  ucSB. 
CrPAntOIl 

Holyhead. 

Cowes. 

Sheemess. 

\7i  IU1I>U11. 

Leith. 

Fifthprm'v 

Carnarvon. 

Ventnor. 

Faversham. 

Port  Dinorwic 

Portsmouth. 

DiinbftT 

Aberystwith. 

Littlehampton. 

Eyemouth. 

Milford. 
Pembrey, 

Brighton. 
Newhaven. 

Uanelly. 

Hastings. 

Swansea. 

Rye. 

•  Briton  Ferry. 

Dover. 

PorthcawL 

Penarth. 

Cardiff: 

Newport 

Weston-super- 

* 

Mare. 

triBTH  07  Clyde. 

Glasgow. 
Greenock. 

Ibsland,  £. 

Rothesay. 

Bel&st 

Campbeltown. 

Howth. 

Girvan. 

Kii\gstown. 

lBELAND,S.andW. 

New  Ross. 

Dunmore,  East 

Dungarvan. 

Youghal. 

Queenstown. 

Passage. 

Cork. 

Tralee. 

Limerick. 

Galway. 
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Circular  No.  717. 

Telegbaphic  Weather  Intelligence. 

Board  of  Tiiade,  February  Hth,  1874. 

The  Board  of  Trade  have  been  informed  by  the  Meteorological  Com- 
mittee that  they  are  now  prepared  to  re-introduce  the  use  of  Admiral 
FitzRoy's  signsds  (cones  and  drum)  with  slightly  modified  significations, 
and  that  the  change  will  take  effect  on  and  after  15th  March  1874. 

The  signals  to  be  used  will  consist  of: — 

1^.  Cone,  point  downwards  for  Southerly  gales ;  S.E.  round  by 

S.  to  N.W. 
2^.  Cone,  point  upwards  for  Northerly  gales  ;  N.W.  round  by  N. 

to  S.E. 
3°.  Drum,  with  cone^  to  indicate  the  probable  approach  of  a  very 

heavy  gale  from  the  direction  indicated  by  the  cone. 

The  drum  will  not  be  used  without  the  cone. 

The  signals  are  to  be  kept  hoisted  during  the  daylight  only^  until 
48  hours  have  elapsed  from  the  time  the  telegram  was  despatched,  unless 
countermanded.  At  night,  lanterns  may  be  used  wherever  the  local 
authorities  deem  it  desirable  to  do  so,  as  pointed  out  in  the  explanatory 
pamphlet*  sent  herewith,  copies  of  which  are  supplied  for  gratuitous 
distribution. 

It  will  be  seen  from  the  pamphlet  in  question  that  the  meaning  of  the 
signals  is  that  an  atmospherical  disturbwace  exists  (which  will  be 
explained  in  the  telegram),  and  will  probably,  but  not  necessarily^ 
cause  a  gale  at  the  place  warned,  yVom  the  direction  indicated  by  the 
signaL 

The  Meteorological  Office  will  supply  the  canvas  shapes  and  lanterns 
to  such  places  as  require  them,  on  loan,  but  in  all  cases  the  local  autho- 
rities must  undertake  the  charges  incidental  to  the  hoisting  of  the 
signal,  such  as  flagstaff  and  gear,  oil,  &C.,  and  also  to  the  keeping  of  the 
apparatus  in  repair,  painting,  <&c.,  as  directed  by  the  Circular  No.  278, 
dated  30th  November  1867. 

Thomas  Gbat. 


APPENDIX  X. 


List  of  SrAxiONS  from  which  Daily  Synchronous   Observations 
(at  Oh.  46m.  p.m.  G.  M.  T.)  have  been  received. 


stations. 


Obserrers. 


Remarks. 


Barnstaple 

Battersea,  St.  John's  Col. 

Bradford 

Bywell    -  -  - 


England  and  Wales. 

W.  Knill,  forT.  Mackrdl  - 
Bev.  J.  Faunthorpe 
J.  McLandsborough 
J.  Dawson 


Ceased  Slst  May,  1874. 
„     I5th  June,  1874. 

Ceajsed  Slst  Jnly,  1874. 


*  The  << explanatory  pamphlet"  referred  to  is  a  circular  entitled ''Telegraphic 
Weather  InteUigence,"  printed  in  large  type  on  four  pages,  so  as  to  be  posted  ttp  on  a 
board. 
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stations. 


Obienrers. 


Remarks. 


Gambrid/^ 

Cardington 

Carlisle   -  -  " 

Chatham,  School  of  Mw- 

tary  Engineering 
Dartmoor 

DoTer     -  -  - 

Durham  Observatory 
Bccles     -I  -  - 

Fahnouth  Observatory    - 
Gloucester  County  Asylum 
Greenwich  Observatory  - 
Guernsey 
Halifax,  Moorside 
Helston  -  -  - 

Holyhead 

Jersey  (St  Heller) 
Kew  Observatory 
Lampeter 

Leicester  (Museum) 
Liverpool       Observatory 

(Bidston). 
Llandudno 
Marlborough  College 
Nottingham 
Osborne  - 

Oscott  (St  Mary's  Col.) 
Oxford,  Radcliffe  Obs.    - 

Plymouth 

Fortishead 

Pwllheli  (Cochy  foel)      - 

Scarborough 

Sheffield  - 

Shields  (North)  - 

Sidmouth 

Silloth     - 

Somerleyton 

St  Ann's  Head  (Milford 

Haven) 
Stonyhurst  Observatory  - 
Strathfield  Turgiss 
Streatley  -  -  - 

Taunton  -  -  - 

Truro  (Royal  Institution) 
Wisbeach 
Worthing 

Yarmouth  (Norfolk) 
York  (Museum)  - 


Aberdeen  Observatory 

/\ilTii|nhill 

Ardrossan 

Glasgow  Observatory 

Nairn 

Orkneys,  Sandwick 

Stomoway         ' 

Sumburgh  Head  - 

Thurso  - 

Wick       - 


H.Todd. 

J.  McLaren. 

J.  Beil,  for  J.  CartmelL 

Quarter-master    Sergeant 

Conroy 
R  E.  Power,  F.R.C.8. 
J.  Costello. 
J.  Plummer,  M.A. 
T.  Mackereth. 
The  Staff. 
E.  Toller. 

The  Staff,  for  Sir  G.B.  Airy 
Dr.  Hoskins,  F.R.S. 
L.  J.  Crossley. 
Dr.  Moyle. 
J.  Tilston. 
A.P.Amy. 
The  Staff. 
£.  James 
W.  J.  Harriaon. 
J.  Hartnup,  Jun. 

J.  Nicol,  M.D. 

Rev.  T.  A.  Preston,  M.A. 

E.  J.  Lowe,  F.R.S. 
J.  R.  Mann 

Rev.  S.  Whitty. 

J.   Lucas,    for    Rev.    R. 

Main,  F.R.S. 
J.      Merrifield,     LL.D., 

F.R.A.S. 
W.  Sandford 
W.  Jones 

F.  Shaw,  F.M.S. 

W.  F.  Cooper,  F.M.S. 
J.  Irvine. 

J.  Ingleby  Mackenzie 
Rev.  F.   Redford,   M.A., 

F.R.S.E. 
Rev.  J.  Steward,  M.A. 
J.  C.  Walker. 

The  Staff. 

Rev.  C.  H.  Griffith,  M. A. 

Rev.  J.  Slatter. 

Rev.  W.  Tuckwell 

W.  Newcombe. 

S.  H.  Miller,  F.M.S. 

W.  J.  Harris,  F.M.S. 

G.  T.  Watson. 
C.  Wakefield 

SCOTLAKD. 

W.  Boswell. 

W.  H.  Dunlop     - 

W.  McNeiL 

J.  Gray. 

W.  D.  Penny. 

Rev.  C.  Clouston,  L.L.D. 

J.  Smith. 

W.  Lawrence. 

J.  Trotter. 

J.  Sinclair 


Commenced  in  Oct  1874. 


Ceased  at  end  of.  Jan.  1874. 

Ceased  15th  Dec,  1874. 
Ceased  31st  Jan.  1875. 


(leased  3 1st  December  1874. 
Ceased  31st  Jan.,  1874. 


Ceased  81st  May,  1874. 


Ceased  30th  April,  1874. 
Ceased  31  st  Jan.,  1875. 

Ceased  30th  Sept.,  1874. 
Ceased  16th  Jan.,  1875. 


Ceased  15th  March,  1874. 
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Stations. 


Obsenrew. 


Bemarks. 


Armagh  Observatory 
Banbridge 
Donaghadee 

PubUn    -  -  - 

Galway,  Queen's  College- 
Kingstown 
Markree  Castle   - 
Moville   -  -  - 

Farsonstown 

Boche's  Point     - 
Valencia  Observatory 


Ireland. 

S.  Call  for  Dr.  Robinson. 

J.  Smyth,  M.A.,  C.E.      - 

J.  McGowan. 

J.  W.  Moore,  M.D. 

B.  G.  Clare,  for  Professor 

Curtis. 
G.  Mitchell. 

K.  Smith  (for  CoL  Cooper) 
I  J.  McGladery     - 
R.     Copeland     and     J. 
Dreyer  for  Lord  Rosse. 
W.  Kenned}'. 
The  Staff. 


Ceased  31  st  August,  1874. 
Ceased  31st  Dec.,  1874. 


Ceased  Slst  Jan.,  1874. 
„     31st  Oct.,  1874. 


British  Colonies,  Possessions,  &c. 


Barbadoes* 


Bermuda  - 


Cape  of  Good  Hope 
Colombo 

Gibraltar 

Halifax,  ^.S. 

Malta      ... 
Nassau  (Bahamas) 

Natal      -  - 

Scutari,  British  Cemetery 
Sierra  Leone 


.     T.  H.  Hunt,  A.H.C.t 


Sersreant 
A.n.C. 


J.     Freeman, 


Sergt.  D.  E.  Hunt,  A.H.C. 
Sergeant.  W.  F.  Hopkins. 

A.H.C. 
S.  Sergeant  J.  Brewster, 

A.H.C. 
Corporal    J.   Thompson., 

A.H.C. 
Priv.  E.  Dowling,  A.H.C. 
Surgeon-Maj.  J.  Jamieson, 

M.D.    . 
Priv.  G.  Sahnon,  A.H.C.  - 
Serg.  W.  H.  Lyne,  R,E.  - 
Surgeon  A.  Johnston. 


Commenced  July  1874. 
Barometer  broken  at  end 
of  Sept  1874.  No  observa- 
tions since. 

Commenced  July  1874. 
Barometer  broken  very 
soon  alter.  No  observa- 
tions since. 

Commenced  July  1874. 
„  August,  1874. 

„         May  16th,  1874. 

„         June  Ist, 1874. 


August,  1874. 

October  1,1874. 
March  1, 1874. 


Summary. 


— 

No.  which  commenced. 

No.  ceased,  to  Hay  ms. 

England  and  Wales 
ScotUind  - 
Ireland    - 

Colonies  and  British  Pos- 
sessions 

49 
10 
11 

11 

12 
2 

4 

Total      - 

81 

18 

*  It  is  hoped  that  when  the  barometers  at  Barbadoes  and  Bermuda  are  repaired, 
the  returns  will  agmn  lie  sent  in. 
t  A.H.C. — Army  Hospital  Corps. 
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APPENDIX  XT. 

Fishery  Babometers. 

List  of  Places  supplied  with  Fishert  Baboheters. 


Those  supplied  during  the  years  1867-74  are  distinguished  by  an  asterisL 


Shetland  Isles. — Sandsair,  Lei*wick. 

Orkney  Isles, — Burray.     Kirkwall.* 

Scotland^  east  coast, — Stroma,  Staxigoe,  Wick,  Sarclet,  Lybster, 
Dunbeath,*  Portmahomack,  Cromarty,  Avoch,  Nairn,  Burghead, 
Portessie,  Port  Knockie,  Portsoy,*  Whitchills,  Gardenstown,  Rose- 
hearty,  PituUie,  Inverallochy,*  Findon,  Portlethen,  Stonehaven,* 
Arbroath,  Broughty  Ferry,  St.  Andrews,  Crail,  Cellardyke,  St. 
Monance,*  BuiTitisland,  Newhaven. 

England,  east  coast — ^Berwick,  Beadnell,  North  Shields,  South 
Shields,  West  Hartlepool,  Staithes,  Scarborough,  Filey,  Flamborough, 
Bridlington  Quay,  Withernsea,  Hull,  Lynn,  Wells,  Gorleston,  Harwich,* 
Brightlingsea,*  Wivenhoe,*  Margate,  Deal,  Kingsdown,  Dover, 

England,  south  coast, — Bognor,*  Portsea,  St.  Helens  and  Veiitnor*(2) 
(Isle  of  Wight),  Gorey  (Jersey),  Poole,  Weymouth,  Portland,  Budleigh- 
Salterton,  Cawsand,  Mevagissey,  Gorranhaven,  Devoran,  Penryn, 
Falmouth,  Newlyn,  Mousehole. 

England,  south-west  coast, — St.  Ives,  Hayle,  Port  Isaac,  Boscastle,* 
Fremington,  Bumham,  Highbridge. 

Wales, — Briton  Ferry,*  Swansea^  Angle,*  Milford,  Abersoch,* 

England,  north-west  coast. — Fleetwood,  Morecambe,  Maryport. 

Isle  of  Man.— Port  St.  Mary,*  Peel, 

Scotland,  south-west  coast, — ^Port  Patrick,*  Stranraer. 

Ireland,  east  coast,  —  Cushendall,*  Belfast,  Bangor,  Strangford, 
Ardglass,  Cai-lingford,*  Greenore,*  Dundalk,  Malahide,*  Howth, 
King8to>yn,  (2). 

Ireland,  south  coast, — Dungarvan,  Kinsale,*  Crookhaven.* 

Ireland,  west  coast, — ^Valencia,  Dingle,  Tndee,  Ballina^*  Tribane,* 
Killybegs,*  Teelin,*  Burton  Port,  Bunbeg. 

Ireland,  north  coast, — Dunfanaghy,  RathmuUen,  Buncrana,*  Green- 
castle,*  Portinish.* 

Scotland,  west  coast, — Campbeltown,*  Portree  (Isle  of  Skye) 
Plockton. 

Hebrides,  Stornoway,  Cromore,  Babyle,  Obb,  Ness, 

Summary  of  Instruments  on  Service. 

England  and  Wales  -  -  -  -  -    57 

Scotland      -  -  -  -  -  -    44 

Ireland         -  -  -  -  -  -    28 
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APPENDIX  XJI. 

Donations  beceived  during  the  Yeab  1 874. 
Presented  by  Societies,  Institutions,  &c. 


Algiers   - 


Berlin 


Sirminghani 
Bombay  - 

Brussels 


Calcatta  • 


Carlsmhe 


Obsenratoire  National 


E.     Hydrographische 
Bureau. 


K.  Statistisches  Burean 

Free  Libraries 
Colaba  Obseryatory 

Obsenratoire  Boyal 


Meteorological  Office 


Surveyor  General's  Office 


Meteorologische    Central- 
Station. 


Panorama  M^ttorologiqne  du  Climat 
d'Alger.  Observations  m^t^ro- 
logiques  (33  tables  and  one^Uagram), 
Jan.  1872.  Perturbation  Atmo- 
spherique  (seven  tables  and  one 
diagram),  15-17  March  1873. 
Rainfall  observations,  1862  -  74. 
Rain  and  evaporation,  1859  -  67. 
R^sumg  des  observations  m^t^oro- 
logiques,  1873,  July  -  November. 
By  M.  Bulard. 
Hydrographische   Mittheilungen.     IL 

Jahrgang.  Nos.  1-25. 
Nachrichten       fiir       Seefahrer,     V. 

Jahrgang.    Nos.  1-51. 
Bericht  uber  Wetter-Telegraphie  and 
Sturm-Wamungen.  DieGnmdlagen 
der  ganssischen    Theorie   und   die 
Krscheinungen  des  Erdmagnetismus 
im  Jahre,  1829,  von  A.  £rman  and 
H.  Petersen. 
By^  Dr.  G.  Neumayer. 
Preussische         Statistik        XXVII. 
(Monthly  means  of  Pressure,  Tem- 
perature, &c.  for  1872.) 
By  H.  W.  Dove,  F.R.S. 
Catalogue  of  books.     History  of  the 

Birmingham  free  libraries. 
Report  for  year    ending   30th   June 
1874. 
By.  C.  Chambers,  F.R.S. 
Annales,  Tome  XXII. 
Observations  des  Ph^nom^nes  P^riodi- 
ques,  1872.  Annales  M^t^rologiques, 
1872  -  3.      L'Aurore     Bor6ale    du 
4  Fevrier  1874. 

By  MM.  A.  &  £.  Quetelet. 

Meteorological  Report  for  1873. 
Abstract  of   Observations,  Oct.   1873 

to  Aug.  1874. 
Weekly  Report  of  Rainfell,  Deer.  1873 

toOctr.  1874. 
Telegraphic  Reports,  Deer.   1873    to 

Octr.  1874. 
The  Winds  of  Northern  India.     On 
the  Climate  of  Bengal. 
By  H.  P.  Blanford. 
Abstracts    of  the  Results    of  Hourly 
Observations,  Oct  1873  to  Sept  1874. 
By  Col.  Thuillier,  F.R.S. 
Beobachtungen  der  badischen  Statio- 
nen,Oct  1873  to  Sept  1874.  Berichte, 
1872-73. 
By  Dr.  F.  Sohncke. 
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Chxiitiaiiia 


Nonke     Meteorologitke 
iDBtitat 


Colombo  (Cey- 
lon). 


Copenliagen 


Cracow  - 

Dablin    - 
Bdmboigh 

Falmouth 
TSome    - 

Frankfort  o  M. 
Gcneya  - 

Greenwich 


Qoiixia  - 
Hamburg 


Surveyor  General's  Office 


Danske      Metcorologiake 
Institut 


K.  Danske  Videnskabemes 
Selskab. 


K.  K.  Stemwarte 


Inspector  of  Irish  Fisheries 

Royal  Society 

Scottish     Meteorological 

Society. 
B.   Cornwall  Polytechnic 

Society. 
I.  B.  Academia  di  Marina 


Fhysikalisches  Verein     - 

Bibliothdqne    Uniyerselle 

Soci^t^  G^graphiqne 
Royal  Observatory  - 


Deutsche  Seewarte 


Meteorologiske  Jagttagelser  i  Korge, 

1873,  pp.  121-156. 
Meteorologisk  Aarbog, 

1878,  pp.  1-8. 
Praktisk    Veiledning    til    Benyttdacr 
af  de  Met  Tele^mmer.    Bidiag  til 
08t-IshavetB  Khmatologie  og  Mete- 
orologie.     Lnftens  Temperatur  i  of: 
undenfor  Christiania,  &c.    Om  visse 
Virkninger  af  Stromme  paaVandets 
og   Luftens  Temperatur.     Alberts 
Expedition  til  Spids-bergen  (Novr. 
and  Deer.  1878.) 
By  Professor  H.  Mohn, 
and  by  the  University. 
Monthly  Besults  of  Meteorological  Ob- 
servations, Novr.    1873    to    Septr. 
1874.       Rainfiai  returns,    1870  to 
1873.    Results,  1870  to  1878. 
By  Lt.-Col.  A.  B.  Fyers,  R.E. 
Observations   at  Danish  Stations,  pp. 

85-108. 
Bulletin  M^t^roloffique  duNord,forl874. 
Weather  charts  from  1st  Feb.  1874. 
By  Capt  N.  Hoffineyer. 
Forhandlinger,  Nos.  1-8,    1873   and 

No.  1,  1874. 
Tables  M^teorologiques  1866  -  73,  by 
Prof.  C.  Holten. 

By  Prof.  J.  Steenstrup. 
Meteorologische   Beobachtnngen,   No- 
vember 1873  to  October  1874. 
Materyaly  do    KUmatografii  Galicyl 
Rok,  1873. 
By  Dr.  F.  KarlinskL 
Reports,  1871-2. 

Proceedings,  Session  1872-3. 
Journal,  Nos.  36-42. 

Report  for  1873. 

Meteorological  Observations,  Oct  187S 

to  August  1874. 
Results  1873. 
Jahresbericht,  1853-73. 
B;r  Dr.  J.  Wallich. 
Archives  des  Sciences,  Vols.  XLIX.— 

LI. 
Le  Globe,  Vol.  XII.,  Nos.  4-6. 
Report  of  the  Astronomer  Royal  to  the 

Board  of  Visitors,  1874. 
Weekly  Returns  to  Registrar-€renersl, 

Vol  XXXV. 
Daily  Weather  Reports  for  the  year. 

By  Sir  (J.  R  Airy,  K.C.B.,  F.B.S. 
Osservazioni  delle  Statione  Meteoro- 

logica,    July    1873   to  April  1874, 

except  Jsnuaiy  and  Februaiy. 
Jahresbericht,    1873.       <'Hansa"  for 

1874.    Wetterberichtfbr  1874. 
Deutsche  Nordpolarfahrt,  Pt  IV. 
Die   Zweite   deutsche   Nordpolaifthrt 

in  den    Jahren,   1869-70.     Vols.  I. 

and  II. 
By  W.  H.  V.  FTeedm,  and  Csptaln 
C.  Eoldewey. 
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Havana 
Helaingfors 

Hobarton 
Hong  Kong 


B.  Colegio  de  Belen 


Soci^t^  des 
Finlande. 


Sciences   de 


Eew 


Kiel 


Krenuinfinster- 

Lahore    - 
Leipzig 


London  - 


R.  Society  of  Tasmania   - 

Govenunent  Ciyil  Hospital 
Harbour  Office 


Observatory 


Ministerial  Commission 
zar  Untersuchnng  der 
deutschen  Meere. 


Stemwarte 


Meteorological  Department 

for  the  Pm^ab, 
Stemwarte 


Admiraltv 


Army    Medical    Depart- 
ment. 
Board  of  Trade 

British  Association  - 
Colonial  Office 


India  Office 


Observaciones   magneticas   y   meteo- 
rologicas,  1872 
By  R.  P.  A.  Vines. 
Klimatologiska  Jakttagelser  i  Finland, 

Vols  L  and  U. 
Forhandlingar,  Vols.  XTV  -  XVI. 
Observations  Magn^tiques,  Vols.  L-IV. 
Observations   M^t^orologiques,    Vols. 
L-IV. 

By  M.  L.  lindeldf. 
Monthly  Notices  of  Papers  and  Pro- 
ceedings, 1870  and  1872. 
By  F.  Abbott,  F.R.A.S. 

Meteorological  Observations  made  at 
Victoria,  Oct  1873  to  Sept  1874. 

Meteorological  Observations  taken  at 
Praya  West  and  Victoria  Peak,  Oct. 
1873  to  May  1874. 

China  Coast  Meteorological  Register, 
Dec.  1873  to  Nov.  1874. 

Report  of  the  Kew  Committee,  Novem- 
ber 1873  to  October  1874. 

Untersuchungen     uber     physikalische 
Verhaltnisse  des  westlichen  Theiles 
der  Ostsee.    Tafeln  znr  Berechnnng 
der  Beobachtongen  ap  den  Kiisten. 
Ergebuisse       der       Beobachtimgs- 
stationen  an  den  deutschen  Kusten. 
1878.  Jan.  -Deer. 
1874.  Jan.-Feby. 
By  Drs.  Meyer  and  Karsten. 
Resultate   aus    den    im   Jahre    1870 
angestellten  meteor.  Beobaohtnngen. 
By  Dr.  A.  Reslhuber. 

Meteorological  Report  for  1878. 
By  Dr.  A.  Neil. 

Cbersicht  der  Resultate  aus  den 
meteor.  Beobachtungen  angestellt 
auf  den  K.  siichsischen  Stationen. 
September  1873  to  September  1874. 
Meteorologisohe  Beobachtungen  an- 
gestellt anf  der  Leipziger  Universitats 
Stemwarte,  1673. 
By  Dr.  C.  Bruhns. 

Tide  Tables  for  1875. 

Nautical  Almanac,  1873-7. 

Catalogue  of  Chazts,  ^tc. 

Hydrographic  Notices  of  H.M.S. 
'•ChaUenger'*  &c. 

Index  to  Nautical  Magazine,  1832-70. 
By  the  Hydrographer. 

Report  for  the  year  1872. 

Report  of  Wrecks,  Casualties,  &c.  Jan.- 

June,  1873. 
Report  for  1873. 
Returns   Arom    various   Colonies   and 

Settlements. 
Returns   from  various    Observers   in 

India. 
Report  of  the  Great  Trigonometrical 

Survey  of  India,  1872-3. 
By  Col.  J.  T.  Walker,  R.E.,F.R.S. 
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Ljont     • 

Madrid    - 
Manchester 


Manritiiu 


Melbonnie 


Milan 


Modena  - 


Moncalieri 


MoDtpellier 


India  Office    .        -       - 

London  Institudon  - 
Medical    Department    of 

the  Navy. 
Meteorological  Society     - 
Royal  Astronomical  Society 


Royal  Geographical  Society 

i» 

Royal  Horticnltural  Society 
Royal  Institution  of  Great 

Britain. 
Royal   National   Lifbboat 

Inatitation. 
Royal  Society 

Royal  United  Service  In- 
Btitntion. 


Society  of  Arts 
Standards'  Department    - 
Trinity  Honse 
Commission      Mlt^rolo- 
gique. 

R.  Obserratorio 

Literary  and  Philosophical 
Society. 


The  Owens  College 
Meteorological  Society 

Flag8ta£f  Obsenratory 


R.  Obseryatwio 


Ossenratorio   del  R.  Col- 
legio  Carlo  Alberto. 


Comit^  Met^orologique  de 
Touest  M^diterraneen. 


Catalogue  of  Map«,  &c.  of  India  and 

other  parts  of  Asia. 
Journal,  VoL  IV.,  Nos.  2^24. 
Reports,  1872-^. 

Quarterly  Journal,  VoL  IL,  Parts  9-12. 
Monthly  Notices,  Vol  XXXIV.,  Noi. 
3-9.    Vol.  XXXV.,  No.  1. 

Proceeding,  Vol.  XVIII.,  Nos.  1-5. 
Journal,  Vol.  XLIIL 
Journal,  Vol.  IV.,  Nos.  U-15. 
Proceedings,  Vol.  VIL,  Nos.  59-61. 

Journal,  Nos.  91-4. 

Proceedings,VoL  XXII.,  Nos.  149-155. 

„    XXIIL,  No.  126. 
Journal,  Vol.  XVII.,  No.  75  and  App. 

„     XVIII.,  Nos.  76-78. 
Lectures  addressed  to  Officers  of  Vol- 
unteer Corps. 
Journal,  VoLXXII.,  Nos.  1,104-1,153. 
Report,  1873-4,  &c. 
Report  on  Fog  Signals. 
R^rts,  1871-2. 
By  M.  £.  Lafon. 

Daily  Weather  Reports  1874. 

By  Sr.  Aguilar. 
Proceedings,  Vols.  VIII.-.X. 

Vol.  XIIL  Nos.  6-12. 
„    XIV.     „     1-5. 
Index  to  Vol.  XII.  Memoirs,  VoL  17. 
Essays  and  Addresses  by  ProfesMit 

and  Lecturers. 
On  a  Periodicity  of  Cyclones  and  Raiii- 
fkU  in  connexion  irith  the  Sunspot 
Periodicity. 
By  C.  Meldrum,  MJl. 
Monthly  Record  of  Results  of  Obserra- 
tions    in     Meteorology,     Terrestrial 
Magnetism,  &c.,  June  1873  to  July 
1874. 
ResultB  of  ObBerrations,  1872,  Vol.  L 

By  R,  J.  EUery,  F.R.S. 
Osserrazioni    astronomiche    e    fisiche 
Bulla  grande  cometa  del  1862.  Osser- 
▼axioni  di  stelle  cadenti  durante  V  anno, 
1872. 
By  Sr.  G.  V.  SchiaparellL 
Sulle  variazioni  non  periodiche  della 
pressione  atmosferica.      I  yenti  im« 
petuosi.    Di  una  cronaca  fiumalbifli. 
Le  yariazioni  del  vento. 
By  Prof.  D.  Ragona. 
Bullettino  Meteorologico: 

VoL  VII.,  Nos.  5-6. 
„    VIII.,  Nos.  8-12. 
„   IX.,  Nob.  1-3. 
Osservazioni      meteor.      fatte    nelle 
stationi     presso     le   Alpi    Italiane, 
December  1873  to  November  1874. 
By  Sr.  P.  Denza. 

Bulletin  du  D^partement  de  FH^raolt. 
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Munich   - 

Naples     - 
New  York 

Oxford    - 

Palermo  - 
Paris 


Perpig^xuuQ 

Pesth  - 
Philadelphia 


E.  Steniwarte 


Specola  Reale 


Central  Park  Observatory 


State  Library 


Badcliffe  Observatory 


R.  Osserratorio 


Acad&nie  des  Sciences 


Association  Scientifiqae  de 

France. 
D^p6t  des  Cartes  et  Plans 


Minlst^re  de  la  Marine,  &c. 
Observatoire  de  Paris 


Observatoire     M^teorolo- 
gique  de  Montsonris. 


Service      Hydrom^trique, 
(Seine.) 


Commission  M^t^orolo- 
gique  des  Pyr^n^es 
Orientales. 

K.  Ung.  Anstalt  fur 
Meteorologie,  &c. 

Pranklin  Institute    - 
American  Phil.  Society   - 


Meteorologische  und  magnetische 
Beobachtungen,  July  to  December, 
1873. 

Beilage,  Nos,  17-18. 

By  Dr.  J.  v.  Lament,  Director. 

Osservazioni    meteoriche,     November 
1873  to  October  1874. 
By  Sr.  Brioschi. 
Abstract  of  Registers  from  S.R.  Inst- 
ruments, April  to  November,  1874. 
By  Prof.  D.  Draper. 
Report,  1872-3.    Subject  Index,  1872. 
Meteorology,      1850>68.        Annual 
Report  of  Trustees,  1873. 

Results  of  Meteorological  Observations, 

1871. 
Mean  monthly  values  of  the  pressure 

and  air  temperatures,  &c.,  1828-52. 
Report  for  1874. 

By  Rev.  R.  Main,  F.R.S. 

Bullettino  Meteorologico : — 

Vol.lX.,  Nos.  7-12. 
Vol.  X.,  Nos.  1-4. 
By  Sr.  G.  Cacciatore. 
Comptes-Rendus  Hebdomadaires, 
VoLLXXVni. 

„   LXXIX.,  Nos.  1-23. 
Bulletin  Hebdomadaire,  Nos.  824-374. 

Annales  Hydrographiques : 
Part  4  of  1873. 
Parts  1  and  2  of  for  1874. 
R^cherches  sur  les  chronom^tres,  cah. 

8  et  9. 
Phares  des  Cotes. 

By  Captain  A.  Le  Gras. 
Revue  Maritime  et  Coloniale.     Vols. 

XL.-XLIIL 
Atlas  M^t^orologique,  1869-71. 
Bulletin  International,  1874. 

By  U.  J.  Le  Verrier. 
Bulletin  Mensuel,  ^os.  24-85. 

Annui^e  M^teorolo^que,  1874. 

By  M.  Mari^-Davy. 
lUsum^  des  Observations  Centralis^es, 

1869-72. 
Observations  sur  les  Conrs  d'Eau  et  de 

la  Pluie,  1872. 
Observations  pluviom^triques,  1869-71. 
Feuilles,  1-7,  &c. 

By  M.  E.  Belgrand. 

Bulletin  M^t^orologique,  1873. 


Jahrbucher,  1872,  II.  Bd. 
By  Dr.  G.  Schenzl. 

Journal,  Vols.  XLVH.  and  XLVIIL 
Proceedings,  Vol.  XII.,  No.  89. 
„    XIII.' 
„    XIV.,  No.  92. 
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Pola 


Porto  Bico 
Piagae   - 

Kome 


Roorkee  - 


St.  Petersburg 


K.K.      Hydrographisches 
Amt. 


Department     of     Public 

Works. 
K.K.  Stemwartc      - 


Ministero  d'  Agricoltura, 
&c. 


Owerratorio    del  CoUegio 
Romano. 


Meteorological  Department 
of   N.W.    Prorinces    of 
^  India. 

Central  Physical  Observa- 
tory-. 


San  Fernando  - 
Singapore 

Stockholm 


Stonyhurst 


Obeervatorio  de  Marina 
Convict  Jail  Hospital 


Meteorologiska    Central- 

Anstalten. 
Observatoire   -        -        - 


Obecrvatory 


Meteorologische    Beobachtungen,  De- 
cember 1873  to  November  1874. 
Besultate,  1864-78. 
By  Lieut.  Pick. 
Mittheilungen  aus  dem    Gebiete   des 
Seewesens. 

Vol.  I.,  No.  12. 
Vol.II,Nos.  1-11. 
By  M.  R.  MUUer,  Director. 
Meteorological  Observations,  October 

1873  to  April  1874. 
Magnetische  and  Meteorologische  Beo- 
bachtungen, 1872-3. 
Jan.  -  July,  1874. 
By.  Dr.  C.  Uomstein. 
Meteorologia  Italiana, — 

1873,  pp.  141-274. 

1874,  pp.  1-120. 
Bollettino  Decadico — 

1873-4,  pp.  1-144. 
Hiassunto  delle  Osservazioni  fatte  nel 

scttenio,  1866-72. 
Bullettino  Meteorologico — 
Vol.  XII.,  No.  12. 
Vol.  XIII.,  Nos.  1-1 1. 
Studii  intomo  ai  diametri  solari,  &c. 
Studio  delle  burrasche  del  clima  di 
Roma,  by  G.  Lais. 
By  Padre  A.  Secchi. 
Report  for  1873. 

By  Murray  Thompson,  M.D. 


Annalen,  1872.  Bulletins,  1874. 
Simultane  Wftterungs  Beobachtun- 
gen, Jan.  -  Aug.,  1874.  Sturm- 
bahnen  fiir  Europa  in  den  Jahren, 
1872-4.  t}ber  die  Bestimmung  des 
Luftdrucks.  t)ber  einen  einfacheu 
Verdilnstungs-messer  fur  Sommer 
und  Winter.  Die  magnetische  Decli- 
nation in  St  Petersburg.  By  J. 
Mielberg. 

Repertorium  fiir  Meteorologie,  Bd.  III. 
Bestimmung  der  Anemometer  Con- 
stanten.    By  F.  Dohrand\. 

Cber    die    Abh^ngigkeit    des    klima- 
tischen    Charakters    der  Winde  von 
ihrem     Ursprunge.       By    Dr.     W. 
Koppen. 
By  Dr.  H.  Wild. 

Annales,  1872-73. 

By  Don  C.  Pujazon. 

Meteorological  Observations,  November 
1873  to  August  1874. 
ByH.L.RandeU,M.D. 

Vaderleks— Bulletin,  July-Sept.  1874. 
By  Dr.  R.  Rubenson. 

Ableitung  der  Declinationen  aus  den 
am  Verticalkreise  der  Polkowaer 
Stemwarte  in  den  Jahren  1842-49, 
angestellten  Beobachtungen,  and  7 
excerpt  papers. 
By  Prof.  H.  Gyld^n. 

Results  of  Magnetical   and  Meteoro- 
logical Observations  for  1873. 
By  the  Rev,  S.  J.  Perry,  S.J.,  F.R.S. 
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Stuttgart 


Tiflis 


Toronto  •- 


IVieste 


Turin      - 


Upsala 


Utrecht  - 


Polytechnisclie  Schule 


Phys.  Obfienratorium 


Education  Office 
Magnetical  Obserratory 


B.  Accademia  di  Commercio 
e  Nautica. 


R.  Ossenratorio  Astrono- 
mico. 


Vienna 


Obseryatoire 


K.  Nederlandsch  Meteor. 
Institat. 


Commission  filr  die  Adria 

K.  K.  Central  Anstalt  fOr 
Meteorologie,  &c. 


Oesterreichische      Gesell- 
scbaft  ^r  Meteorologie. 


Wittenmgsbericht  for  1872.  Mittlere 
Bewdlkung  zu  Stuttgart,  1826-70. 
t^berncht  tiber  die  Witterungs- 
Terh&Itnisse  Wurttembergs ;  Aug 
1873  -  Apr.  1874,  and  year  1878. 
By  Dr.  H.  Schoder. 

Inhaltsverzeichniss    zum  Bibliothekfl- 
Katalog.     By  H.  Kiefer. 

J.  B.  Biots.     Tafein  zur  Berechnung 
barometrischer       HOhenmessungen. 
By  R  Kiefer. 
By  Dr.  H.  MoriU. 

Journal  of  Education,  VoL  XXVII. 
Annual  Report  of  Schools,  1872. 

By  the  Rev.  E.  Ryerson,  D.D. 
Monthly      Meteorological      Register, 

May  to  December  1871  and  1873. 
General  Meteorological  Register,  1873. 
Report  of  Meteorological  Office,  1873. 

By  G.  T.  Kingston,  M.A. 

Ossenrazioni       Meteorologiche,      No- 
vember 1873  to  October  1874. 

Results  for  1873. 

By  Prof.  V.  Farolfi. 

BoUettino  Meteorologico  ed  Astrono- 
mico,  1872. 

Determinazionie  del  diametro  solare. 
By  G.  Mazzola. 

Effemeridi  del  sole,  &c.    By  G.  Maz- 
zola. 

By  Sr.  A.  Doma. 

Bulletin  Mdteorologique  Mensuel : 
Vol.  v.,  Nos.  11-13. 
Vol.  VI.,  Nos.  1-5. 
By.  M.  G.  Svanberg. 

Jaarboek,  1870  and  1873. 

Diff^nces  des  Ecarts  Barometriques 
simultan^s   en    N^Iande,  &c.   De- 
cember 186.5  to  November  1873. 
Gemiddelde  Barometerstand  en  Stormen 

rond  Afrika's  Zuidpunt 
Sur  la  signification  du  Congr^s  Met^r. 
de  Vienne  pour  Tavenir  de  la  Met^- 
rologie. 
Telegraphic  Reports  for  1874. 

By  Dr.  Buys   Ballot   and  Captn. 
J.  £.  Comelissen. 
III.  Bericht,  1870-72. 
By  Dr.  H.  Lorenz. 
Beobachtufigen,    December    1873    to 

October  1874.  / 

Jahrbiicher,  1871-2. 
Telegraphische       Witterungsberichte, 

1874. 
Rapport  sur  les  Travaux  du  Congres 
International     des    M^teorologistes 
(1873). 
By  Dr.  C.  Jelinek. 
Zeitschrift,  Bd.  IX. 
By  Dr.  J.  Hann. 
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Washington 


Wellington,  N.Z. 


Zurich 


Hydrognphie  Office 


I 


Smithsonian  Institation 


U.  S.  Geological  Survey  - 


>f  9> 


U.  8*  Naval  Obserratory  - 


War  Office 


Observatory    - 


Meteor.  Central  A  nstalt  der 
schweizerischen  natur- 
forschenden  Gesellschait. 


N.W.  and  W.  Coasto  of  Spain  and 
coast   of  Portagal ;   Madeira ;    the 
Salvages  and  the    Canary  Islands; 
the  Azores,  or  Western  IsLands  ;  the 
West  Coast  of  Africa,  VoL  L    Coast 
of  Braril.  Vol.  L 
By  Lieut.  Comr.  Grorringe. 
The  Navigation  of  the  Atlantic  Ocean  ; 
Tables  for  finding  the  distance  of  an 
object  by  two  beanngs;  Fourth  Supple- 
ment to  Papers  on  the  Gulf  Stream. 
By  Commodore  R.  H.Wyinan,U.SJI. 
Beport    for     1871-2.      Miscellaneous 
Collection,  Vols.  IX.  and  X. ;  Con- 
tributions  to  Knowledge,  Vols.  XVIL 
and    XVm.  ;    The    Constants    of 
Nature,  Part  I.      ByF.  W.  Clarke, 
S.B.,  U.S. 
Geological  Survey  of  Montana,  Idaho, 
Wyoming,  and  Utah,  1872.      By  F. 
V.  Hayden. 
Problems  of  Rotary  Motion.   By  M^or 

Barnard,  LLD. 
The  Transatlantic  Longitude.  BtB.A 

Gould. 
Converging  series  expressing  the  ratio 
between    the  diameter  and  circum- 
ference of  a  circle.    By  W.  Ferrel. 
Instructions      for     Observations    of 
Thunderstorms.    Directions  for  con- 
structing lightning  Rods.       Tem- 
perature Chturt  of  the  United  States. 
By  Prof  J.  Henry. 
List  of  elevations  in  that  portion  of 
the  U.  S.  west   of  the  Mississippi 
River     By  H.  F.  Gannett 
Meteorological     observations     during 
1872,    in    Utah,   Idaho,  and   Mon- 
tana.   By  H.  F.  Gannett. 
By  F.  V.  Hayden. 
Astronomical      and      Meteorological 
Observations,   1871.     Meteorological 
Observations,   1872-3.      Report   on 
the  difierence  of  Longitude  between 
Washington  and  Detroit,  Michigan, 
&C.    By  J.  R.  Eastman. 
•     By  Admiral  Davis,  U.S.N. 
Monthly  Weather  Review,  December 
1873     to     October     1874.       Daily 
Weather  Charts  and    Reports,  De- 
cember 1873  to  October  1874.    In- 
struction to  Observer  Sergeants.   Re- 
port     for      1873.       Meteorological 
Record,  January  to  September,  1874. 
By  Brigadier-Gen.  A.  J.  Myer,U.S.A. 
Meteorological  Obseryations  at  various 

Stations,  1873. 
Meteorological  Observations  at  Well- 
iagton,  January  to  August,  1873. 
By  J.  Hector,  M.D.,  F.R.S. 
Meteorologische  Beobachtungen,  Aug. 
1873    to    Oct     1874.      Ueber    den 
taglichen  Gang  der  Temperatur  in  Bern. 
By  A.  Weilenmann. 
By  Dr.  R.  Wolf. 
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Presented  by  the  Authors. 


AllisoD,  F.,  M.A.  - 

Ansart  A. 

Barnard  Major,  L.L.D. 

Baumhauer,  £.  H.  v. 

BelaTcnetz,  Capt.  B.I.N. 

BoguglawBki,  G.  ▼. 

Capello,  Sr. 
Carl,  Dr.  Ph. 

Chambers,  F. 

Chase,  P.  E. 

Clarke,  F.  W. 
Cora,  Guido 
CroU.  J.   - 
Cundall,  H,  J. 

Delany,  J. 

De  La  Rue,  W.,  D.C.L. 


DeyiUe,  C.  Sainte  Claire. 
Donovan,  N. 
Dohrandt,  F. 
Diinlop,W.  H.      - 


Eastman,  J.  B.  - 

Edlund,  E.  -  - 

Erman,  A.  -  - 

Eyerett,  J.  D.  - 
Ferrel,  W, 

Galloway,  W.- 
Gannett, H.  F.      - 
Gloesener,  B.        - 
Gorringe,  Lt.  Comr. 
Gould,  D.  A. 
Gray  D.  &  J. 

Harris,  W.  J.,  F.M.S.       - 
Herchel,  Prof.,  A.S. 

Holten,  Prof.  C.    - 
Hoskins,  S.E.,  M.D.,  F.B:S. 

Kiefer,  H.  -  - 

K<Jppen,Dr.  W.    - 
Lais,  G.  -  - 

Leudesdorf  Dr.  M. 

Loomis,  Prof.»  E.- 
Marriott, W.,  F.M.S. 


Synopsis  of  Climatological  Statistics,  Canada,  Decem^ 
bar  1873-August  1874.  Meteorological  Abstract  for 
1874.    General  Meteorological  Register  for  1873. 

Essai  sur  la  Mecanique  des  Vents  et  des  Courants. 

See  Washington. 

Sur  un  M^t^orographe  universel  destine  aux  Observi^ 
toires  solitaires. 

Russian  Nautical  Magazine,  Nos.  10-12  for  1873,  Nos. 
1-8  for  1874. 

Beitrag  zur  Witterungskunde  von  Stettin.  Obersicht 
der  Witterungsverhaitnisse  zn  Stettin  in  den  einzel- 
nen  Monaten  der  Jahre  1867-8. 

Conference  for  Maritime  Meteorology. 

Repertorium  fur  Physik.  Vol.  IX.,  So.  6.,  Vol.  X.Nos. 
1-5. 

The  diurnal  variaUons  of  the  wind  and  barometric  pre- 
sure  at  Bombay. 

Velocity  of  primitive  undulation.  Jupiter-Cyclical  rain- 
fall 

See  Washington. 

Cosmos.  Vol.  1.  No.  6  ;  Vol.  11.,  Nos.  1-5. 

On  the  physical  cause  of  ocean  currents  (2  papers). 

Abstract  of  Meterological  register  at  Charlottetown, 
P.  Edward's  Id.,  1873. 

General  Meteorological  Register  for  St  John's,  New- 
foundland, 1873. 

On  a  piece  of  apparatus  for  carrying  out  M.  Janssen's 
method  of  time  photographic  obserrationa  of  the 
transit  of  Venus. 

Le  r&eau  m^t^rologiqne  alg^nen. 

Description  of  a  comparable  Hygrometer. 

See  St.  Petersburg. 

Results  of  Meteorological  Observations  at  Annanhill 
N.B.,  December  1873  to  November  1874.  Summary 
for  1873. 

See  Washington. 

Bidrag  till  kannedommen  om  Sveriges  Klimat. 

See  Berlin. 

On  Mirage. 

Relation  between  the  barometric  gradient  and  the 
velocity  of  the  wind.    See  also  Washington. 

Experiments  with  safety  lamps. 

See  W&shington. 

Papers  on  M.  van  Rysselberghe's  Meteorograph. 

See  Washington. 

>f  it 

Report  on  new  whaling  grounds  in  the  Southern  seas. 
Results  of  Observations  at  Worthing,  1873. 
Observations  of  shooting  stars  in  1869-71.,  with  charts, 

by  Capt.  G.  L.  Tupman  R.M. 
See  Copenhagen. 
Meteorological  Observations  at   Guernsey,  December 

1873  to  November  1874. 
See  Tiflis. 
„  St  Petersburg. 
„  Rome. 
Nachrichten  uberdieGesundheits-zustande  in  verschie- 

denen  Hafenplatzen.    Vols  VII.-VIII. 
Results  of  an  examination  of  the  United  States  War 

Maps  for  1872-3. 
Table  for  facilitating  the  determination  of  the  Dew 

Point  from  Observations  of  the  Dry  and  Wet  Bulb 

Thermometers. 
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MazzoU,  G. 
Meldruniy  C. 

Mielberg  J. 
MiUer,S.  H.,F.B.A.S. 

Moyle,M.P.,F.R.C.S. 
Muhiy,  Dr.  A.      - 


Neil  A.,  M.R.C.S. 
Pa^iosoD,  R. 

Perry,  Eev.  S,  J.,  F.B.S.  - 

Petennann,  Dr.  A. 

Petersen,  H. 
Pick,Lt  - 
Plantamonr,  A.     - 

Po5y,A.  -  -  . 

Preston,  Rev.  T.  A.,  F.M.S. 

Prettner,  Dr.  J.    - 
Prmce,  C.L.,F.H.A.S.     - 
Qninton,  J.  jr. 
Raii'son,  Govt.  R.  W.,  C.B. 


Rikatcheff,  Oapt  M.,  R.I.N. 
Rundell,W.  W.    - 

Scarpellini,  Mme.  V. 


Stewart,  Dr.  B.  F.R.S.      - 

Symons,  G.  J.,  F.M.S.      - 

Tarry,  H.- 
Taylor, R.  -  - 
Tebbutt,  J.,  F.R.A.S. 

Thomson,  Sir  W.  F.R.S.    - 

roynbee,  Capt.  H.,  F.R.A.S 

Vemon,  G.  V.,  F.R.A.S.  - 

Walker,  Col.,  R.E.,  F.R.S. 
Weilenmann,  A.    - 
Znrcher,  F.  -  - 


See  Turin. 

On  a  periodicity  of  Cyclones  and  Rainfall,  in  connexion 

with  the  sun-spot  periodicity. 
See  St.  Petersburg. 
The  Fenland  Meteorological  Circular    and  Weather 

Report,  February  to  D^ember  1874. 
Summar}'  of  observations  at  Helston,  1873. 
Die  iiquatoriale  Ascensions — strdmun^^.  Die  Temperatnr 

— diffcrenz  als  Ursache  der  latitudinalen  oceanischen 

Circulation.    Znr  Lehre  von  den  Meeresstrdmungen. 
Meteorology  of  the  Pux^ab  for  1873. 
Wetterstudien  zur  Benutzung  der  taglichen  Wittenmgs- 

berichte  Ton  N.  Hoffineyer.    (Translation). 
Magnetic  Survey  of  Belgium,  in    1871.     See    also 

Stonyhurst. 
Blittheilnngen,  Vol.  XX.,  Nos.  1-11 ;  Erg&nzungsheit, 

Nos.  35-38. 
See  Berlin. 
SeePola. 
R^nm^  m^teorologique  de  Tann^  1873,  pour  Gen^TC 

et  le  Grand  St  Bernard. 
Rapports  entre  les  taches  solaires,  les  tiemblements  de 

terre  aux  Antilles  et  an  Mexique,  et  les  Eruptions 

yulcaniques  sur  tout  le  globe. 
Half-yearly  Report  of  the  Marlboro*  College  Natural 

History  Society,  for  the  half-year  ending  Christmas 

1873. 
Meteorologische  Beobachtungen  zu  Klagenfurt,  Decem- 
ber 1873  to  November  1874. 
Summary  of  Meteorological  Register  kept  at  Crow- 
borough  Beacon,  Tonbridge  Wells,  1873. 
Summary  of  the    Norwich  Meteorological   Register, 

1873. 
Monthly  Returns  of  Rainfall  and  Meteorological  Obser- 
vations in  Barbados,  November   1873  to    October 

1874.    Map  of  Daily  Rain&U,  November  1873  to 

October  1874.    Report  on  the  Rain&U  of  Barbados, 

1847-71. 
La  marche  diume  de  la  Temperature  k  St.  P^tersbour  or. 
On  the  diurnal  inequalities  of   the   Barometer   and 

Thermometer. 
BuIlettlDo  delle  osservazioni  ozonometriche  meteoriche 

fatte  in  Roma  ;  1 873,  September  and  December ;  1874, 

March  and  April. 
Preliminary    experiments    on    a   magnetized    copper 

wire. 
Monthly  Meteorological  Magazine  for  1874.    British 

Ruinfhll  for  1873. 
Programme  d'Instructions  aux  navigateors. 
Weather  in  the  Isle  of  Wight,  1873. 
Meteorological  Observations  at  Windsor;  New  SoulU 

Wales,  1867-70. 
Directions  for  the  adjustment  and  use  of  the  Quadrant 

Electrometer,  by  W.  Leitch. 
Occultations  of   Stars  and  Solar  Eclipses,  by  F.  C. 

Penrose,  M.A. 
Mean  Monthly  Barometric  readings  at  Old  Trafford, 

Manchester,  1849-72. 
See  London  (India  Office). 
See  Zurich. 
Voyage  Scientifique  autour  du  monde  de  la  Corvette 

Anglaise  <*  Challenger,"  by  C.  Martins. 
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APPENDIX  XIII. 


List  of  Persons  in  the  Employment  of  the  Meteorological  Com- 
mittee on  December  31st,  1874^  with  their  Occupations  and  Amount 
of  Salary. 


Salary 

•J^ 

Duties 

Yearly. 

Weekly. 

Office. 

£     s. 

d. 

£    s.  d. 

Robert  H.  Scott     - 

Director  of  the  office        -        -        - 

800     0 

0 

"" 

J.  S.  Harding,  jun.- 

Correspondence,  Accounts,  Library  - 

230     0 

0 

— 

J.  S.  Harding,  sen. 

1  Copying,  accounts  of  stores,  registry  J* 
J      of  documents,  &c.                         \ 

— 

1  18     & 

T.  D.  Bell      . 

— 

1     8     0 

R  H.  Curtis  - 
A.J.Rigby  -        - 
C.  H.  Thompson    - 
C.  Stodart     - 

150     0 

0 

1   18     & 

»    by  pantagraphs,  and  preparation  •• 
for  publication. 

— 

1  3     0 

2  2     0 

J.  A.  Curtis  - 
H.  N.  Cobley 
R.  Sargeant   - 

Discussion  of  returns,  .and    com- 
putations. 

100     0 

0 

1  0  0 
1     0     0 

Land  Meteorology  {Telegraphy^ 

P.  Gaster 

•v                                                                                                                                                          f 

170     0 

0 



W.L.  Dallas-       - 
F.  Brodie   - 

Preparation  of  weather  reports  and 

92     0 

78     0 

0 

0 

— 

computations. 

1     8     0 

H.  Chivers     - 

•                                                           w 

— 

0  12     O 

Ocean  Meteorology, 

Capt.  H.  Toynbee  - 

Marme  Superintendent      -        -        . 

400     0 

0 

«^ 

R.  Strachan  - 

Care  of  instruments  and  reduction  of 
meteorological  returns. 

240     0 

0 

— 

C.  Harding    - 

'■                                                          /" 

160     0 

0 

.. 

♦W.  G.  James 

100     0 

0 



T.E.  Allen    -        - 

Discussion    of   data   and    compu-J 

100     0 

0 

— 

J.  W.  McVeagh     - 

tations. 

^ 

1     3     O 

♦V.  Sandiford 

«.                                                                                     V. 

— 

1     3     0 

Commissionaire  - 

Messenger 

— 

1     1     0 

RcT.  Thos.  Kerr     - 

Director  of  Valencia  Observatory 

250     0 

0 

— 

♦  Resigned  since  the  Sist  December,  and  the  names  of  H.  Harries  and  H.  F.  Green 
added  instead. 


LIST  OF  PUBLICATIOKS,  &c  issued  under  the  Authority 
of  the  Meteorological  Committee. 


OFFICIAL. 

No.  I.  Report  for  1867.    Presented  to  Parliament.     Is. 

2.  iDstructions  for  Meteorological  Telegraphy.    New  Edit. 

(1875.)     6d. 

3.  Fishery  Barometer  Mannal.    6d, 

4.  Charts  of  Surface  Temperature,  South  Atlantic  Ocean.  2s,6d. 

5.  Report  for  1868.    Presented  to  Parliament.     5d. 

6.  Report  for  1869.    Presented  to  Parliament.     lOd. 

7.  Quarterly  Weather  Report  1869.— Parte  I.  to  IV.  Price  5$. 

each. 

8.  Barometer  Manual     Is, 

9.  Quarterly  Weather  Report,  1870.— Parte  L  to  IV.  Price  5s. 

each. 

10.  Report  for  1870.    Presented  to  Parliament.     lOd. 

11.  Contributions  to  our  Knowledge  of  the  Meteordogy  of  Cape 

Horn  and  the  West  Coast  of  South  America.  Price  2s,  6d. 

12.  Currente  and  Surface  Temperature  of  the  North  Atlantic 

Ocean,  from  the  Equator  to  Lat.  40°  N.,  for  each  month  of 
the  year,  with  a  General  Current  Chart.      Price  2s,  6d. 

13.  A  Discussion  of  the  Meteorology  of  the  Part  of  the  Atlantic 

lying  North  of  30°  N.  for  the  Eleven  Days  ending  8t;h 
February  1870.  Price,  with  Book  of  Charts,  5s, 

14.  Quarterly  Weather  Report   1871.  — Parte  I.  to  IV.  Price 

5s,  each. 

15.  Report  for  1871.    Presented  to  Parliament.     lOd. 

16.  Quarterly  Weather  Report  1872.  — Parte  I.  to  IV.  Price 

5s,  each. 

17.  Report  for  1872.    Presented  to  Parliament.     1^. 

18.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Antarctic  Regions.     Price  2s, 

19.  Quarterly  Weather  Report,  1873.— Parte  I.  to  IV.  Price  5s, 

each. 

20.  Charts  of  Meteorological  Data  for  Square  3.    Lat.  (f  - 10°  N. 

Long.  20°  -  30°  W.,  and  Remarks  to  accompany  the 
Monthly  Charte.  Showing  the  Best  Routes  across  the 
Equator  for  each  Month.     20^. 

21.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Vienna.     1^. 

22.  Report  for  1873.    Presented  to  Parliament.    Price  4df. 

23.  Report  of  the  Proceedings  of  the  Conference  on  Maritime 

Meteorology  held  in  London,  1874.    Price  2s. 

24.  Instructions    in  the    Use  of   Meteorological  Instrumente. 

Price  1*.  6d. 

25.  Quarterly  Weather  Report  for  1874. — Part  I.— January  to 

March.    Price  5*. 

26.  Report  for  1874.    Presented  to  Parliament.    Price  6d. 


LIST  OP  PUBLICATIONS,  &c.— continued. 

NON-OPPICIAL. 

No.  ].  Eeport  to  the  Committee  on  the  Comiexion  between 
Strong  Winds  and  Barometrical  Differences. — By  Robert 
H.  Scott,  Dii-ector  of  the  Office.    6d. 

2.  Report  to   the  Committee   on    the   Meteorology  of  the 

North  Atlantic. — By  Captain  H.  Toynbee,  Marine  Super- 
intendent.    1^. 

3.  Report  to  the  Committee  on  the  Use  of  Isobaric  Curves. — 

By  Captain  H.  Toynbee,  Marine  Superintendent.     1*. 

4.  Routes  for  Steamers  from  Aden  to  the  Straits  of  Sunda  and 

back.  Translated  from  a  Paper  issued  by  the  Royal 
Meteorological  Institute  of  the  Netherlands.     Price  6d. 

5.  On  the  Winds,  &c.  of  the  North  Atlantic  along  the  Tracks 

of  Steamers  from  the  Channel  to  New  York.  Translated 
from  a  Paper  issued  by  the  Deutsche  Seewarte,  Hamburg. 
Price  6^;. 

6.  Report  of  the  Proceedings  of  the  Meteorological  Conference 

at  Leipzig.     Price  1*. 

7.  Notes  on  the  Form  of  Cyclones  in  the  Southern  Indian  - 

Oceian. — By  C.  Meldrum,  Esq.,  M.A.,  F.R.A.S.  Price  6d. 

8.  Report  on  Weather  Telegraphy  and  Storm  Warnings.    Pre- 

sented to  the  Meteorological  Congress  at  Vienna. 
Price  6d. 

9.  Report  of  the  Permanent  Committee  of  the  Vienna  Congress 

for  1874.     Price  1*.  6d. 


Sold  by  Potter,  31,  Poultry,  and  Stakfoed,  Charing  Cross. 
The  Annual  Reports  may  be  obtained  of  all  Parliamentary  Booksellers. 


LONDON; 

Fnutm  to  tie  Queen's  most  Eicelleot  Maj  e*tj. 
Jor  Her  Majesty^i  Stationery  Office, 


n         ii 


r: 


fit 


rifF, 


[*or  tUe  Year  ending;  aist  Oeoember  1875. 


REPORT 


OF   THE 


METEOEOLOGICAl   COMMITTEE    OF    THE 
ROYAL  SOCIETY, 

For  the  Year  ending  3lBt  Deoember  1875. 


^reiTntttlf  tn  lafi^  l^avL^tH  of  parliament  hjjt  CommaiUr  of  fger  tfUi|f its* 


LONDON: 
PRINTED  BY  GEORGE  E.  EYRE  AND  WILLIAM  SPOTTISWOODE, 

PAIKTVHS  TO  THE   Q17SEN*S  MOST  EXCBLLBNT  MjLJBSTT. 
FOR  HSR  MAJESTY'S  STATIONERY  OFFICE. 

1876. 

[C— 1636.]     Frice  4d. 


@, 


CONTENTS. 


Page 
Preface  ..,--.--3 

Report  (Introductory)  -  -  -  -  -  -  -^ 

Ocean  Meteorology  -  -  -  -  -  -  ^ 

Weather  Telegraphy  -  -  -  -  -  -  ^2  ! 

Land  Meteorology  of  the  British  Islands    -  -  -  -  IS 

Library 22 

Expenditure  -  -  -  -  -  -  "  " 

Summary    -  -  -  -  -  -  -  -  2.'J 


Appendix  : 

r.  Financial  Statement     -            -            -            -  -  -  26 

II.  Presentation  of  Pilot  Charts     -            -            -  -  -  27 

III.  List  of  Documents       -            -            -            -  -  -  ^ 

IV.  Contents  of  Publications          -            -            -  -  -  37 
V.  Disposal  of  Instruments  (Admiralty)   -            -  -  -  38 

VI.  Disposal  of  Instruments  (Mercantile  Marine)  -  -  -  39 

VII.  Telegraphic  Reporting  Stations            -            -  -  '  ^^ 

VIII.  Supply  of  DaUy  Weather  Reports        -            -  -  -  41 

IX.  Supply  of  Telegraphic  Weather  Intelligence  with  Board  of 

Trade  Circular.    No.  717,  1874        -            -  -  -  43 

X.  List  of  Stations  from  which  daily  Synchronous  Observations 

have  been  received    -            -            -            -  -  -  45 

XL  Supply  of  Fishery  Barometers  -            -            -  -  -  4S 

XI  I.  Donations  to  Library  -            -            -           -  -  -  49 

XIII.  StaflF  of  Office  -           -            -            -            -  .  -60 

List  of  Publications     -            -            -            -  .  -  61 


PREFACE. 


The  Meteorological  Committee  consists  of  Pellows  of 
the  Royal  Society  who  have  been  nominated  by  its 
President  and  Council,  at  the  request  of  the  Board  of 
Trade,  for  the  purpose  of  superintending  the  Meteoro- 
logical duties  formerly  undertaken  by  a  Government 
Department,  under  the  charge  of  Admiral  FitzRoy. 

The  Committee  are  credited  with  a  sum  of  £10,000, 
voted  annually  in  the  Estimates,  for  the  administration 
of  which  they  are  wholly  responsible. 

The  services  of  the  Committee  are  entirely  gratuitous. 

The  Meetings  of  the  Committee  are  held  regularly 
once  a  fortnight,  or  oftener  when  necessary,  when 
every  subject  on  which  action  has  to  be  taken  by  their 
executive  oflicers  receives  their  careful  consideration. 

MEMBERS  OF  THE  COMMITTEE  :— 

GENERA.L  Sir  E.  Sabine,  RA.,  K.C.B.,  Chairman, 

Mr.  De  La  Rue. 

Captain  F.  J.  0.  Evans,  C.B.,  Hydrographer  to  the 
ALdmiralty. 

Mr.  Francis  Galton. 

Mr.  Gassiot. 

Rear- Admiral  G.  H.  Richards,  C.B. 

The  Earl  of  Rosse. 

Major-General  W.  J.  Smtthe,  R.A. 

Lieut-General  R.  Strachey,  R.E.,  C.S.I. 

May  1876. 
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REPORT 
For  the  year  ending  31st  December  1876. 


The  administration  of  the  Office  has  remained  unaltered  during  Introductorj. 
the  year  1875,  being  vested  in  Mr.  Robert  H.  Scott  as  Director, 
and  Captain  Henry  Toynbee  as  Marine  Superintendent. 

The  Committee  have,  however,  to  lament  the  death  of  Sir 
Charles  Wheatstone,  who  had  for  the  last  four  years  filled  the 
place  among  them  which  had  been  left  vacant  by  the  death  of 
Professor  W.  A.  Miller. 

In  the  last  Report  mention  was  made  of  the  then  forthcoming  Beport  of 
eighth  Report  of  the  Royal  Commission  on  Scientific  Instruction.  I?oyalC(Mnmis- 
This  document  appeared  in  the  course  of  the  year  1875,  and  the  Scientific  In- 
Committee  would  quote  the  expression  of  opinion  of  that  Com-  struction. 
mission  which  is  found  at  p.  25  of  that  Repoi*t. 

**  With  respect  to  Meteorology,  we  are  of  opinion  that  the 
operations  of  the  Meteorological  Office  have  been  attended  with 

Seat  advantage  to  science  and  to  the  country.     The  subject  of 
eteorology  is  a  very  vast  one,  and  any   scheme  for  its  proper 
cultivation  and  extension  must  comprise — 

^^  1.  Arrangements  for  observing  and  recording  Meteorological 

facts. 
**  2.  Arrangements  for  the  reduction,  discussion,  and  publica- 
tion of  the  observations. 
^  3.  Researches  undertaken  for  the  purpose  of  discovering  the 

physical  causes  of  the  phenomena  observed. 
"  The  resources  placed  at  the  disposal  of  the  Committee  are 
inadequate  to  cover  the  whole  of  this  wide  field ;  and,  having  due 
regard  to  all  the  circumstances  of  the  case,  we  believe  that,  in 
selecting  certain  parts  of  it  as  the  objects  of  their  special  attention, 
they  have  been  guided  by  a  sound  discretion. 

'^  We  are  also  disposed  to  consider  that  although,  as  we  have 
already  said,  the  Meteorological  Comnuttee  occupies  an  anomalous 
position,  no  other  form  of  organization  could  advantageously  have 
been  adopted  under  the  actual  conditions.  We  think,  however, 
that  if,  as  we  shall  herein-after  recommend,  a  Ministry  of  Science 
should  be  established,  the  head  of  the  Meteorological  Office  should 
be  made  responsible  to  the  ^  Minister.'  " 
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The  work  of  the  Office  will,  as  usual,  be  considered  under  it& 
three  subdivisions : — 

I.  Ocean  Meteorology. 
II.  Weather  Telegraphy. 
III.  Land  Meteorology  of  the  British  Islands. 


Issue  of 
Instraments. 


Supply  to  the 
Eoyal  Nayy. 


Agencies. 


Examination 
of  logs. 


I. — Ocean  Meteorology. 

The  method  which  has  been  followed  by  the  Office  in  1875,  as 
in  the  preceding  years,  in  the  study  of  the  Meteorology  of  the 
Sea  has  been  to  supply  instruments  of  the  best  quality,  and  duly 
verified  at  Kew  Observatory,  to  captains  of  merchant  vessels  on 
loan,  on  condition  of  their  returning  the  instruments,  and  the  lag 
of  the  observations  made  with  thenx,  to  the  Office  at  the  com- 
pletion of  the  voyage.     The  regular  outfit  of  a  ship  consists  of — 
1  Barometer  (Kew  pattern). 
6  Thermometers,  with  a  thermometer  screen. 
4  Hydrometers. 

The  observations  are  recorded  in  a  regular  Form  of  Log,  which 
IS  supplied  with  the  instruments,  while  for  the  actual  entry  of 
the  observations  a  Rough  Book  is  supplied,  which  is  retained  by 
the  captain,  its  contents  having  been  copied  into  the  Meteoro- 
logical Log. 

As  regards  the  Royal  Navy,  Her  Majesty's  ships  have  been 
supplied  by  the  Office  with  all  the  Meteorological  instruments 
used  in  the  service  ever  since  the  Office  was  founded  in  1854. 
In  these  cases  there  is  no  condition  enforced  as  to  the  return  of 
observations  to  the  Meteorological  Office,  for  as  a  matter  of  course 
the  records  of  observations  are  returned  to  the  Admiralty.  It  is 
therefore  perfectly  optional  with  the  observers  whether  or  not  they 
keep  the  Meteorological  Log  of  the  Office  in  addition  to  the 
regular  record  of  observations  required  by  the  rules  of  the  service. 
The  Coro.raittee  are  glad  to  say  that  they  receive  several  Logs  of 
very  high  value  from  Her  Majesty's  ships. 

In  order  to  meet  the  requirements  of  this  system  a  stock  of 
instruments  is  kept  at  the  Office  in  London,  and  in  addition  to  the 
supply  of  instruments  direct  from  the  Office,  a  stock  is  also  kept 
at  some  of  the  more  important  seaports,  e.g.<i  at  Liverpool,  Glas- 
gow, and  Aberdeen,  the  Agents  in  charge  of  them  receiving  a  fee 
for  each  case  of  i^sue  and  return,  and  a  further  fee  for  each 
observer  obtained  through  him  who  furnishes  first-class  observa- 
tions. The  names  of  all  applicants  for  instruments  are  submitted 
to  Captain  Toynbee  for  approval  prior  to  the  supply. 

As  soon  as  a  log  is  received  at  the  Office  it  is  examined  and 
classified  according  to  its  quality,  and  an  acknowledgment  is 
immediately  made  to  the  captain  sending  it;  and  at  the  same 
time  if  explanations  on  any  points  arising  out  of  the  inspection 
of  the  log  are  found  to  be  requisite,  he  is  requested  to  furnish  the 
information  while  the  circumstances  are  still  fresh  in  his  memory. 
Replies  received  from  the  captain  are  at  once  noted  in  the  log  for 
future  reference  when  the  observations  are  discussed. 
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All  bydrographical  notices  contained  in  the  logs  received  during 
the  year  were  at  once  copied  and  transmitted  to  the  Hydro- 
graphical  Department  of  the  Admiralty  as  usual. 

To  each  observer  who  has  obtained  the  mark  "excellent**  a  I*rentationof 
copy  of  the  Atlantic  Pilot  Charts,  or  of  the  Wind  and  Weather  ob^ere 
Charts  of  the  Atlantic,  Pacific,  and  Indian  Oceans,  published  by 
the  Admiralty,  is  presented.  Observers  who  have  already  received 
these  charts,  and  who  may  continue  to  observe  for  the  Office,  have 
the  special  thanks  of  the  Committee  for  each  register  which  has 
received  the  mark  of  **  excellent."  They  also  receive  such  publi- 
cations of  the  Office  as  are  likely  to  be  of  interest  to  them. 

The  names  which  have  been  added  during  the  financial  year 
1875-6  to  the  list  given  in  last  year's  Report  are  as  follows : — 

Presentation  of  Admiralty  Charts. 

Captain's  name.  Ship. 

Bennett,  Edwin  Charles      -  •  -  *'  Thessalus." 

•  Blackie,  A.  H.,  R.N.R.       -  -  -  ''  Melpomene." 

Blair,  John             -            -  -  -  "  Arouca." 

Campbell,  Hugh     ....  "Burdwan." 

Cruickshank,  William         -  -  -  "  Richard  Wright." 

Faithfiill,  Henry     .            -  -  -  "HaddonHall." 

t  Horner,  A.  C,  MR.C.S.     -  -  .  -  S.S.  « Pandora." 

Latham,  Frederick  William  -  -  "  Sumatra." 

Miller,  A.  John      -            -  -  -  "  Camperdown." 

Prehn,  Cail  Christian         -  -  -  " Eleanor.'* 

Shaw,  Gilbert         ...  -  S.S.  *•  Beta." 

Warden,  WUliam    -            -  -  -  S.S.  "Alpha." 

Young,  Allen          -             .  -  :  S.S. "  Pandora." 


t  Broad,  George  A.,  R.N.     -  -  -  H.M.S.  "  Valorous." 

Gray,  F.  J.,  RN.  -  -  -  -  H.M.S.  «  Nassau." 

§  Havergal,  Arthur,  R.N.     -  -  -  H.M.S.  "Challenger." 

Jones,  Loftus  Francis,  R.N.      ^  -  -  H.M.S.  « Valorous." 

11  Pollard,  George  N.  A.,  R.N.  -  -  H.M.S.  **  Nassau." 

Thomson,  Frank  Tourle,  R.N.  -  -  H.M.S. "  Challenger." 

The  Committee  do  not  feel  themselves  at  liberty  to  present 
Admiralty  Charts  to  officers  in  the  Royal  Navy  ;  they  only  receive 
the  letters  of  thanks. 

In  Appendix  II.  will  be  found  a  list  of  the  observers  whose 
logs  have  been  classecl  as  "  excellent/'  since  the  beginning  of  the 
year  1869.  Some  of  the  gentlemen  mentioned  in  the  list  have 
been  regular  observers  for  the  Office  for  many  years. 

The  following  figures  show  the  total  number  of  hgs^  and  the 
number  of  first-class  logsy  classed  " excellent"  which  have  been 


*  Chief  oflacer,  now  Captain.  T  Surgeon. 

I  Navigating  Lieutenant.  ,        §  Navigating  Sub-Lieutenant. 

II  Lieutenant. 
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Quality  of  logs,  received  each  year  from  the  Mercantile  Marine  Bince  the  manage- 
ment of  the  Office  has  been  under  the  Meteorological  Committee. 


Localities 
-whence  obser- 
vations are 
being  derived. 


Total  No. 

No.  of 

7oOf 

Total  No. 

No.  of 

7o<»f 

Year. 

of  Logs 

Excellent 

Excellent 

Tear. 

of  Logs 

Bzcellent 

Excellent 

received. 

Logs. 

Logs. 

received. 

Logs. 

I<ogs. 

1867 

21 

7 

33 

1872 

no 

64 

58 

1868 

50 

'10 

20 

1873 

92 

52 

57 

1869 

67 

21 

31 

1874 

88 

56 

64 

1870 

81 

41 

51 

1875 

78 

56 

72 

1871 

150 

72 

48 

The  office  has  lost  two  of  its  best  observers  during  the  year 
1875,  and  the  Committee  would  here  record  their  sincere  grief  at 
the  death  of  Commodore  J.  G.  Goodenough,  which  has  been  a 
serious  loss  to  the  science.  During  the  two  years'  duration  of  his 
command  on  the  Australian  station  he,  being  ably  supported  by  his 
Navigating  Lieutenant  Mr.  Hosken^  had  sent  them  more  than 
one  log  of  very  high  character,  from  the  comparatively  rarely 
visited  seas  in  which  he  met  his  death.  More  recently  the 
untimely  death  of  Captain 'F.  J.  Gray  of  the  "Nassau,"  has 
deprived  the  office  of  the  services  of  an  officer  of  very  high  promise, 
who  had  already  supplied  very  valuable  data  for  the  east  coast 
of  Africa. 

The  geographical  distribution  of  the  iroyages  on  which  observa- 
tions were  being  taken  at  the  close  of  the  year  1875  was  as 
follows : 


To 

» 

On 
To 


Voyages. 
Baffin's  Bay  or  Greenland 
East  Coast,  North  America 
East  Coast,  North  America 
West  Coast,  North  America 
West  Indies  - 
West  Coast,  South  America 
Austi'alia  and  New  Zealand 
India,  vi&  the  Cape     - 
India,  via  Suez 
China 

Mediterranean  Ports  - 
Home  Ports  - 
Baltic 


Ships. 

6 

9 

2 

3 

3 

8 
18 
25 

2 

3 

3 

3 

1 

86 


The  Committee  cannot  but  regret  that  the  number  of  observers 
who  were  co-operating  with  them  in  1875  still  remains  small 
when  compared  with  the  strength  of  the  Merchant  navy  of 
England,  as  will  be  seen  from  the  figures  just  quoted,  but  it 
must  be  remembered  that  the  duty  of  observing  regularly  and 
frequently  entails  a  considerable  amount  of  responsibility,  so  that 
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it  is  necessary  that  the  captain  should  be  supported  bj  a  zealous 
staff  of  officers,  if  he  is  to  keep  a  full  log.  It  is,  however,  not  by 
any  means  the  case  that  the  goodness  of  the  log  depends  on 
the  size  of  the  vessel. 

In  order  to  bring  before  the  notice  of  possible  observers  the 
nature  of  the  work  of  the  Office,  circulars  have  been  issued  in 
1875,  as  in  the  preceding  year,  to  the  various  shipping  offices,  &c., 
in  connexion  with  the  Board  of  Trade,  and  by  these  means  much 
valuable  co-operation  in  the  work  of  observing  has  been  secured. 

It  has  been  frequently  remarked  that  the  efforts  of  the  office 
should  be  principally  directed  to  the  procuring  of  observations 
from  the  less  frequented  parts  of  the  sea,  but  no  matter  how 
desirable  such  a  mode  of  procedure  would  be,  it  has  been  hitherto 
impracticable  to  carry  it  out.  Observations  at  sea  are  only  obtain- 
able in  quantity  from  the  tracks  of  the  regular  voyages,  and 
when  the  comparatively  small  proportion  of  ships  at  sea,  which 
are  really  observing,  is  taken  into  account  it  will  easily  be  seen 
that  there  is  little  chance  of  amassing  material  for  any  district 
which  is  not  traversed  by  some  of  the  ocean  highways. 

As  regards  the  progress  of  the  discussions  carried  on  by  the 
staff  during  the  year  now  under  consideration,  the  work  has  been 
retarded  considerably  by  the  resignation  of  two  practised  com- 
puters, and  the  consequent  training  of  their  successors.  It  was 
stated  in  the  last  Report  that  the  charts  for  the  entire  district  of 
nine  ten-degree  squares  extending  from  20°  N.  to  10°  S.  latitude 
and  from  10°  to  40°  W.  longitude,  as  shown  in  the  subjoined 
woodcut,  were  completed  and  in  process  of  publication.  The  charts 
are  subdivided  into  areas  of  5°  of  longitude  by  2°  of  latitude 
as  shown '  in  the  diagram,  and  each  chart  contains  the  data  of 
three  ten-degree  squares. 


Collection  of 
observations. 


Irregular  dis- 
tribution of 
materials 
available. 


Progress  of 
discussion, 
equatorial 
region  of  the 
Atlantic. 


It  will  be  seen  that  the  island  of  Ascension  falls  within  the  area  Observations 
now  under  treatment,  and  accordingly  the  detailed  observations  a^  Ascension. 
made  at  that  island  in  the  years  1863-5,  by  Lieutenant  Rokeby, 
B..M.,  are  being  discussed,  and  the  results  will  be  embodied  in  the 
forthcoming  publication  which  will  appear  in  1876. 

For  the  two  years  over  which  the  observations  extend  we  have 
the  wind  direction  and  velocity  recorded  continuously  by  a  self- 
registering  anemometer,  and  almost  hourly  observations  by  eye, 
of  the  barometer,  thermometers,  and  meteorological  phenomena 
in  general. 
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Eqaatorial  la  addition  to  the  charts  now  under  consideration,  stretching 

Region  of  the  ffom  shore  to  shore  of  ihe  Atlantic,  which  are  similar  to  those 
previously  published  for  the  central  square  (3)  in  the  diagram, 
though  the  means  are  taken  for  larger  areas  (owing  to  comparative 
deficiency  of  material)  there  are  given  aUo  diagrams  showing  the 
direction  of  wind  in  connexion  with  atmospherical  pressure  and 
temperature,  and  of  ocean  currents  with  sea-temperature. 

There  is  also  given  a  tabular  stafement  contrasting  the  specific 
gravity  of  the  sea  in  the  easterly  [going]  or  "  Guinea "  current 
and  in  the  westerly  currents  due  to  each  trade-wind. 

In  the  Remarks  copious  quotations  are  made  from  the  logs  in 
relation  to  the  various  phenomena  which  come  under  the  seaman's 
observation,  such  as  the  weather,  the  wind,  the  motion  of  the  clouds 
in  relation  to  the  lower  wind,  the  direction  of  the  swell,  the  colour 
and  luminosity  of  the  sea,  and  the  current  rips ;  as  well  as  infor- 
mation relating  to  the  birds,  fish,  and  inspects  that  are  met  with^ 
and  the  change  from  month  to  month  of  the  localities  in  which 
they  are  seen,  and  also  appearances  of  submarine  volcanic  action 
in  certain  localities. 
Results  ob-  By  these  investigations  it  is  believed  that  important  light  has 

tomed  from  the  \^qii  thrown  on  several  subjects  of  general  as  well  as  of  special 

discussion.  •   ^         i  JO  I 

mterest. 

1.  As  to  the  tendency  of  the  wind  blowing  along  a  coast-line  to 

draw  round  a  cape. 

2.  As  to  the  relation  of  the  surface-temperature  and  the  cur- 

rents of  the  sea  near  the  equator  to  the  westerly  gales  of 
high  northern  and  southern  latitudes  in  their  respective 
winters  ;  as  to  the  dipping  of  a  cold  current  under  a  warm 
one,  and  the  variation  vntti  the  seasons  in  the  amount  of 
easterly  current  near  the  equator. 

3.  As  to  a  probable  relation  between  the  well-known  rollers  of 

Ascension  and  St.  Helena  and  the  winter  gales  of  the 
North  Atlantic,  and  a  corresponding  relation  of  the  rollers 
on  the  west  coast  of  Africa  to  the  winter  gales  of  high 
southern  latitudes. 

4.  As  to   the  remarkable  difference  in  direction  of  the  wind 

in  December  on  opposite  sides  of  the  Cape  Verd  Islands, 
being  easterhj  to  the  westward  and  north-north-east  to  the 
eastward  of  them. 

5.  As  to  the  remarkable  unsteadiness  and  giistiness  of  the  north- 

east trade  with  a  clear  sky  in  Square  40  Clat.  10°-20*^  N., 
long.  30^-40°  W.),  in  certain  months. 

6.  As  to  the  difference  between  the  wind  and  weather  of  Square 

303  flat  0°-10°  S.,  long.  30^-40°  W.),  off  Cape  St.  Roque 
and  its  neighbourhood,  and  those  of  the  Squares  lying  to 
the  eastward  of  that  point,  more  especially  in  regard  of 
the  fact  that  in  certain  months  the  wind  in  Square  303, 
during  the  squalls  which  frequently  occur,  constantly 
changes,  between  south-east  and  south-south-west,  in  such 
a  way  that  the  seaman  finds  very  great  difficulty  in 
working  to  the  southward  if  he  approaches  too  near  the 
Brazilian  coast. 
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7.  As  to  the  relation  of  the  upper  currents  of  the  atmosphere  Equatorial 

(indicated  by  cloud  motion)  to  the  lower  winds — 6.  gr.,  how  Region  of  the 
the  equatorial  margin  of  one  Trade  appears  to  rise  above  Resu^ts^ob- 
the  edge  of  the  other  Trade ;   how  the  upper  clouds  move  tained  from  the 
from  the  north-east  over  the  south-west  monsoon  on  the  discussion. 
coast  of  Africa ;   and  how  sometimes  clouds  move  from  the 
south-east,  the  sky  looking  very  heavy  towards  that  quarter, 
while  the  surface  wind  is  steady  from  south-west. 

8.  As  to  the  relation  between  heavy  dew  and  sea-temperature  in 

some  parts  and  at  certain  seasons,  and  the  connexion 
between  mist  (haze)  and  African  dust. 

9.  The  Diagrams  give  a  picture  of  Maury's  "  wedge-shaped 

doldrums "  which  any  sailor  can  understand,  and  the 
Remarks  show  the  weather  experienced  in  them. 

In  these  discussions  the  object  of  the  Meteoroloo^cal  Office  has 
been  to  determine  the  meteorological  statistics  of  limited  portions 
of  the  ocean  in  each  separate  month  by  means  of  results  obtained 
by  discussion  of  original  observations  extracted  from  the  logs  in 
the  Office. 

The  text  of  these  charts  is  in  the  press  in  an  advanced  stage  of 
preparation  for  publication,  and  it  will  appear  in  the  course  of  the 
year  1876. 

The  material  available  for  the  part  of  the  Atlantic,  betw^een  the 
parallels  of  20°  N.  and  10°  S.,  which  lies  east  and  west  of  the 
nine  Squares  which  are  being  discussed,  is  so  scanty  that  its  dis- 
cussion would  not  be  likely  to  lead  to  any  practical  results ;  this 
will  easily  be  conceived  from  the  fact  that  91  per  cent,  of  the 
entire  information  in  the  Office  for  the  whole  district  was  concen- 
trated in  the  nine  Squares  in  question. 

The  Office  having  thus  completed  the  examination  of  the  dis- 
trict close  to  the  Equator  in  the  Atlantic  Ocean,  about  the  most 
important  and  interesting  to  the  navigator  and  meteorologist  of 
any  region  in  the  world,  has  commenced  in  1875  the  investigation 
of  the  meteorology  of  another  great  district  lying  on  the  high  road 
between  Europe  and  the  Indian  and  Australian  seas,  that  of  the 
Cape  of  Good  Hope.     This  work  is  now  fully  in  operation. 

The  actual  district  to  be  treated  is  shown  in  the  subjoined  chart, 
and  the  degree  of  minuteness  to  which  the  discussion  will  be  car- 
ried will,  it  is  hoped,  be  the  same  as  in  the  case  of  the  Atlantic 
Equatorial  region  just  noticed. 
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It  need  hardly  be  stated  that  the  stores  of  observations  existing 
in  the  OfBce  are  far  more  extensive  than  the  present  staff  could 
cope  with,  and  accordingly  the  Committee  have  gladly  closed  with 
a  proposal  made  to  them  in  1875  by  the  India  OtUoe  to  supply 
to  that  office  a  copy  of  all  the  materials  in  their  possession  for 
the  Northern  Indian  Ocean  and  the  Bay  of  Bengal  for  the  month 
of  January^  the  cost  of  preparation  of  the  observations  for 
discussion  and  of  copying  being  borne  by  the  India  Office. 

The  Committee  made  proposahi  in  the  course  of  last  autumn 
for  an  arrangement  of  a  similar  nature  to  the  above  to  the 
Meteorological  Institute  of  Utrecht,  and  the  Deutsche  Seewarte 
at  Hamburg,  as  regards  the  districts  which  they  have  respectively 
undertaken  to  investigate,  but  without  success. 

The  investigation  into  the  Atlantic  weather,  during  the  month 
of  August  1873,  has  made  steady  pn^ress  during  the  year. 
Invitations  were  sent  in  1874  to  all  British  shipowners  to  lend 
to  the  Office  any  logs  of  ships  which  were  in  the  Atlantic 
during  that  month,  and  no  less  than  280  logs  have  been  received 
in  compliance  with  the  invitation.  Captain  Toynbee  has  com- 
menced the  examination  and  discussion  of  the  material  on  a  principle 
similar  to  that  already  employed  by  him  in  the  case  of  the  **  City 
of  Boston  "  gale.* 

Appendix  IV.  contains  a  list  of  the  contents  of  the  publications 
issued  by  the  Office  during  the  year,  in  continuation  of  that  given 
in  the  Report  for  1874,  p.  59. 

In  Appendix  Y.  will  be  found  a  list  of  all  the  instruments 
supplied  to  ships  in  the  Royal  Navy  during  the  year,  with  a 
statement  of  the  entire  stock  and  distribution  of  instruments 
standing  on  the  books  to  the  account  of  the  Admiralty  on  the 
31st  December  1875.  Thi&  latter  statement  is  prepared  from 
the  latest  returns  furnished  by  the  storekeepers  at  the  respective 
dockyards,  &c. 

Appendix  YI.  gives  similar  information  with  regard  to  the 
Board  of  Trade  instnunents. 


Condition  of 
stations. 


11. — Weather  Telegraphy. 

This  Department  of  the  Office  has  hardly  exhibited  any  change 
of  importance  during  the  year  1875,  and  it  must  be  stated  that 
the  cable  to  the  Shetlands,  the  unsatisfactory  condition  of  which 
was  noticed  last  year,  remains  still  virtually  useless  for  meteoro- 
logical purposes.  The  want  of  reports  from  Sumburgh  Head  has 
been  a  most  serious  defect  in  the  system  of  Weather  Telegraphy 
of  North- West  Europe  during  the  year. 

The  stations  were  all  inspected  in  the  course  of  the  year,  with 
the  exception  of  Nottingham,  Bidston,  and  Ardrossan.  The  list 
of  the  st  itions,  with  the  observers'  names,  will  be  found  in 
Appendix  YII. 


*  *^  A  DiscuBsion  of  the  Meteorology  of  that  part  of  the  Atlantic  lying  north  of 
30°  N.  for  the  eleven  days  ending  February  8,  1870,"  by  Captain  H.  Toynbee.  Official 
No.  13.    London:   Stanford. 
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As  regards  the  general  condition  of  the  stations^  much  that  Changes  at 
was  originally  objectionable  has  been  improved  in  successive  years,  8^*i<>o*- 
and  at  present  16  out  of  the  29  stations  are  provided  with  the 
Stevenson's  thermometer-screen. 

At  North  Shields  a  very  great  improvement  was  effected  in 
the  course  of  the  year  by  the  removal  of  the  thermometers  and 
rain  gauge  to  an  open  site  in  Dockwray  Square. 

At  Cambiidge,  also,  a  great  improvement  has  been  effected  by 
the  thermometers  being  shifted  to  a  more  satisfactory  position^  and 
exposed  in  a  Stevenson's  screen. 

The  observer  at  Sumburgh  Head  has  been  changed,  Mr. 
Lawrence  having  removed  to  Fair  Isle,  while  his  place  has  been 
taken  by  the  Reverend  W.  Brand. 

At  Greencastle  (Moville)  too  a  change  has  occurred,  Mr.  Lovnry 
having  undertaken  the  duties  of  reporting  in  place  of  Mr. 
M'Gladery  who  has  resigned. 

At  present  only  11  of  the  observers  are  telegraph  clerks,  and 
all  are  distinctly  and  immediately  responsible  to  the  Office. 

The  Office  may  fairly  claim  for  its  service  a  higher  degree  of 
scientific  accuracy  and  completeness  than  exists  in  any  at  present 
in  operation  in  Europe.  It  must  always  be  remembered  that,  as  a 
rule,  telegraphic  stations  are  not  likely  to  be  good  stations  for 
general  climatology,  the  conditions  which  determine  the  choice  of 
locality  being  widely  different  in  the  two  cases. 

A  difficulty  in  dealing  with  Weather  Telegraphy  is  to  be  found  Telegnphic 
in  the  frequency  of  telegraphic  errors,  which  renders  any  absolute  errors, 
dependence  on  figures  received  by  telegraph  impossible.  Some 
idea  of  the  extent  to  which  this  evil  affects  the  scientific  prosecu- 
iion  of  weather  study,  and  interferes  with  the  formation  of  correct 
views  of  the  essential  facts,  with  the  promptitude  that  is  required 
for  the  practical  application  of  the  deduced  results — ^the  issue  of 
warnings  to  the  coasts — may  be  gathered  from  the  fact  that  in  the 
case  of  one  single  station,  Oxford,  49  errors  were  detected  (on 
receipt  of  the  original  MS.  messages)  in  the  space  of  18  months^ 
which  were  all  proved  to  be  due  to  inaccurate  transmission,  and 
to  these  must  be  added  a  considerable  number  which  had  been  dis- 
covered at  first  inspection  of  the  telegrams  (owing  to  the  glaring 
discrepancy  of  the  reports  from  those  of  adjacent  stations),  and  had 
been  corrected  by  repetition  of  the  message. 

This  number  gives  about  32  errors  per  annum ;  so  that  on  this   ^ 
hypothet?is  there  would  be  32  x  29  or  928  errors  from  British 
stations  coming  in  every  year,  which  it  is  apparently  impossible 
to  detect  by  simple  inspection  of  the  telegrams. 

Of  errors  in  barometrical  and  thermometrical  readings  as 
received  by  telegraph  and  suspected  from  their  discrepancy 
inter  se,  the  Office  discovers  more  than  1,000  every  year,  frequently 
eliciting  a  correction  by  repetition  of  the  telegram  and  correspon- 
dence with  the  observers. 

The  practice  of  the  Office  in  the  collection,  discussion,  and 
dissemination  of  Meteorological  information  obtained  by  tele- 
graphic reports  has  proceeded  in  1875  as  informer  years.  "He 
following  is  a  brief  abstract  of  the  process. 
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The  Oflice  receivcM,  or  would  receive^  were  the  telegraphic  com- 
municationfl  with  Corunna  and  with  the  Shedands  perfect,  51 
re[Mirt8  every  moruing,  and  niae  everj  aftemooo,  except  on 
Suadayn,  The  obi^rvation^  are  taken  on  Sundays  as  on  other 
daysy  but  are  not  received  at  the  'Mjeteorologicsd  Office  until 
Monday  morning,  when  the  report  for  Sunday  is  made  out 
(This  tftatement  has  been  modified  since  January  1,  1876,  as  will 
be  seen  further  on.)  The  stations  are  situated  along  the  entire  coast 
of  the  Continent  from  Christiansund,  in  lat.  63^  N.,  to  Corunna, 
in  lat  43''  X.^  with  four  stations  on  the  coast  of  the  Baltic,  and 
one  at  Cap  Sici£  in  the  Mediterranean. 

The  information  received  from  the  Continent  in  accordance  with 
various  arrangements  is  obtained  from  France,  Holland,  Uambui^, 
Denmark,  Norway,  and  Sweden. 

Any  cost  incurred  in  transmission  of  these  telegrams  over  the 
British  lines  i'sils  on  the  Office  ;  but,  as  regards  the  French  tele- 
grams, their  transmission  is  free  over  the  French  wires;  while  in 
the  case  of  the  messages  crossing  the  North  Sea,  a  free  transit  has 
bei;n  most  liberally  granted  by  the  Great  Northern  Telegraph 
Company. 

The  Committee  of  late  have  paid  at  press  rates  for  the  trans- 
mission of  reports  to  the  Office,  in  consideration  of  allowing  the 
Post  Office  to  extract  from  the  messages  en  route  any  information 
it  may  require. 

The  daily  observations  are  taken  at  8  a.m.,  Greenwich  time, 
aud  moHt  of  the  telegrams  arrive  in  London  about  9  o'clock,  when 
the  Intelligence  Department  of  the  Post  Office  extracts  from  them 
the  j)ortions  required  for  its  Wind  and  Weather  Reports.  They 
are  then  at  once  transmitted  to  the  Office  by  the  private  wire,  where 
the  majority  of  them  usually  arrive  by  10  a.nL*  About  two  hours 
are  leciuired  for  their  reduction,  discussion,  and  the  preparation  of 
the  Daily  Weather  Report,  copies  of  which  are  ready  by  about 
11  a.m.,  and  are  at  once  supplied  for  the  afternoon  issue  of  several 
of  the  London  papers.  Charts  are  then  drawn  for  publicatijn  in 
the  newe^papers. 

A  brief  telegraphic  resume  of  the  weather  is  despatched  to  the 
Marine  Ministry  in  Parist  and  if  necessary,  telegraphic  intelligence 
of  storms  or  of  atmospherical  disturbance  is  sent  to  our  own  coasts 
and  to  foreign  countries.  Later  in  the  day  the  afternoon  reports 
come  in.  The  Daily  Weather  Charts  are  drawn  by  noon,  and 
forwarded  to  the  lithographers  to  be  printed.  The  copies  for 
postal  distribution  are  received  at  the  Office  at  about  3.30  p.m. 


*  Since  the  1st  January  1876,  arrangements  have  been  made  with  the  <*  Times"  by 
which  the  Office  is  kept  open  daily  until  9  p.m.,  and  on  Sonday  evenings  also  from  6 
to  9  p.m.,  and  reports  are  received  from  certain  stations  for  6  p.m.,  so  as  to  admit  of 
the  preparation  of  a  special  chart  by  that  journal.  The  extra  expense  incurred  by 
these  oporations  is  borne  by  the  **  Times,''  and  the  cost  will  not  be  far  short  of  500/.  a 
year.    The  arrangement  has  been  approved  by  the  Board  of  Trade. 

t  This  resume  is  afterwards  transmitted  from  Paris  to  Florence,  where  it  is 
received  for  the  benefit  of  the  Italian  naval  service ;  this  arrangement  has  been 
made  in  1S75. 
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The  list  of  institutiODs  and  persons  who  received  the  charts  free 
in  1875  will  be  found  at  Appendix  VIII. 

The  intelligence  of  storms  which  is  sent  out  from  the  Office  Storm  wam- 
varies  in  character,  according  to  the  requirements  of  the  place  "^8»- 
which  receives  it.     In  Appendix  IX.  will  be  found  a  list  of  the 
stations  which  are  furnished  with  signals,  in  accordance  with  Cir- 
cular 717  of  the  Board  of  Trade,  issued  in  February  1874. 

These  stations   were,  at  the   end   of  December  1875,  130   in 
number,  situated : 


64  in  England, 
15  in  Wales, 
32  in  Scotland, 


13  in  Ireland, 
3  in  the  Isle  of  Man,  and, 
3  in  the  Channel  Islands. 


Lamps  for  night  use  are  supplied  to  a  few  of  the  stations.  All 
the  stations  have  been  established  under,  and  are  in  accordance 
with,  the  terms  laid  down  in  the  Circular,  excepting  the  Koyal 
Dockyards,  which  are  of  course  under  Admiralty  management 

In  addition  to  the  foregoing,  a  telegram  consisting  of  reports  of 
the  atmospherical  pressure  and  the  wind  at  14  of  the  most  impor- 
tant stations,  was  sent  as  usual  daily  to  the  Underwriters'  Kooms, 
Liverpool,  the  entire  expense  of  the  transmission  being  borne  by 
that  association,  and  a  very  similar  message  has  been  forwarded 
since  the  month  of  June  last  to  the  editor  of  "  Saunders'  News 
Letter,"  Dublin. 

All  intelligence  sent  to  the  coasts  is  also  forwarded  to  Lloyd's 
Kooms,  where  it  is  at  once  posted  up  for  the  information  of  the 
members. 

The  intelligence  of  storms  which  is  supplied  to  foreign  countries 
is  of  a  two-fold  character. 

To  the  Minist^re  de  la  Marine  at  Paris  warnings  are  issued  in  Warnings  to 
the  same  form  as  to  our  own  coasts,  but  these  are  only  destined  France, 
for  the  portion  of  the  French  coast  which  lies  within  a  reasonable 
distance  of  our  own  shores.  The  Committee,  when  the  arrange- 
ment in  question  was  originally  set  in  action,  stipulated  that  their 
warnings  were  not  to  extend  farther  to  the  southward  than  Nantes, 
and  accordingly  for  the  purposes  of  these  telegrams  the  coast  of 
France  is  divided  into  two  districts.  North,  from  Dunkerque  to 
Cap  la  Hague,  and  West,  from  Cap  la  Hague  to  Nantes. 

To  the  Meteorological  establishments  of  the  other  countries  Intelligence  to 
which  exchange  information  with  the  Office  no  direct  warnings  of  ^^^  Continent, 
storms  are  issued,  unless  in  rare  instances,  but  a  regular  service 
of  cautionary  telegrams  is  in  action,  by  which  the  London  Office 
transmits  to  Utrecht  and  Copenhagen,  and  to  Christiania  (when 
necessary),  a  telegram  containing  the  most  important  barometrical 
readings  and  wind  observations,  whenever  the  total  amount  of 
barometer  difference  over  the  area  covered  by  the  network  of  the 
British  system  amounts  to  0-7  in. 

A  comparison  has  been  instituted  between  the  warnings  issued  in 
1875  and  the  weather  experienced  on  our  coasts,  as  was  the  case  in 
the  five  previous  years.  The  method  of  testing  the  warnings  is  as 
follows:  The  intelligence  issued  is  compared  with  the  weather 
experienced  on  the  coasts,  as  recorded  by  the  various  continuously 
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self-recording  anemometers,  by  the  telejp*aphic  reporters,  and  by 
the  several  gentlemen  who  haye  volunteered  to  observe  for  the 
Office,  and  whose  names  will  be  found  at  pp.  20-21. 

The  coasts  were  subdivided  into  nine  districts,  as  will  be  seea 
in  the  subjoined  table.  Two  large  tracts  of  coast  are  entirely 
omitted.  The  west  of  Ireland  from  the  Shannon  to  Malin  Head^ 
and  the  west  of  Scotland  from  the  Mull  of  Cantyre  to  Cape 
Wrath.  No  warnings  were  issued  to  any  place  within  the  limits 
indicated,  except  to  Galway,  and  the  amount  of  information  as  to 
weather  received  from  the  coasts  in  question  is  as  yet  very  scanty. 

It  should  be  remembered  that  in  analysing  the  reports, '^  all 
**  observations  of  the  wind  in  which  the  force  exceeded  7  (a 
'*  *  moderate  gale ' )  or  the  velocity  exceeded  40  miles  an  hour, 
"  have  been  quoted  as  instances  of  the  occurrence  of  a  gale  ;  but 
^'  it  has  not  been  considered  that  the  signal  was  hoisted  late  or 
'^  was  hauled  down  too  soon,  unless  the  force  of  9  (a  ^  strong 
"  gale ' )  or  the  velocity  of  50  miles  an  hour  was  reached  prior  to 
^  the  issue  of  the  order  to  hoist,  or  subsequent  to  the  issue  of  the 
"  order  to  lower." 

In  the  summaries  all  cases  in  which  the  signal  has  been  shown 
to  be  late  by  one  single  report  either  of  force  9,  or  of  the  velocity 
of  50  miles  an  hour,  have  been  specially  noted  in  the  remarks  and 
marked  with  a  p. 

All  telegrams  which  have  been  late,  owing  to  the  intervention 
of  a  Sunday,  or  owing  to  telegraphic  errors,  are  marked  with  an  s. 


Return  of  the  Result  of  the  Comparison  between  the  Warnings  issued  and  the 
Weather  experienced  in  1875. 


Ooosts. 

If 

i 

1 

Warnings  late,  Foroe  9 
reached  at  two  Sta- 
tions before  issue. 

Warnings  partially 
late.  Force  9  reached 
at  one  Station  before 
issue. 

1 

Ireland,  South 

31 

15 

7 

6 

3 

Mar.  6,  Sept.  27.,  Dec.  31. 

„       East 

87 

10 

17 

10 

.^^ 

— 

— 

Feb.  24p,  Sept.  27..  Nov.  9. 

Scotland,  East 

22 

8 

8 

6 

— 

— 

1 

Jan.  24p,  Feb.  24,  Sept  27„ 
Nov.  13p,  Nov.  19,  Dec.  24. 

„     West  (Clyde) 

28 

9 

7 

11 

— 

— 

1 

Sept.  27„  Nov.  19p,  Dec.  24. 

England,  North-west 

32 

16 

12 

4 

— 

— 

— 

Feb.  24p,  July  15p,  Sept 
27.,  Nov.  19. 

Wert 

SO 

12 

18 

4 

— 

1 

— 

Sept  27„  Nov.  19p. 

„        South 

33 

14 

18 

6 

— 

"■" 

— 

Sept.  27„  Nov.  6,  Nov.  19. 

England,  South-east- 

15 

4 

7 

4 

Jan.  24,  Nov.  13. 

^„       East         . 

20 

14 

3 

2 

"~" 

1 

""~ 

March  9,  Sept  27.,  Nov. 
13,  Dec.  24p. 

Totals  - 

248 

102 

87 

52 

— 

5 

2 

Fer-centages    - 

— 

41-1 

35-1 

21-0 

— 

2-0 

0-8 
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If  these  figures  be  compared  with  those  for  the  preyious  years  AnaljBisof 
in  which  the  system  has  been  checked,  we  arrive  at  the  following  Vf^^  ^'^^ 
result  in  per-centages : 


Warnings  JuBtiiled 

^'roingjnot 

Bytnbseqiient  Galea. 

^subflegnent 
Bfrong  Winda. 

Total. 

Jtistifled  by 

1870 
1871 
1872 
1873 
1874 
1875 

46-7 

46 

61 

45-a 

45*4 
41-1 

21*7 
17-7 
19-5 
34-0 
32«8 
35-1 

ea'% 
ez'7 
ao-B 
7»-a 
78  a 
7«-a 

22-4 
22  0 
11-9 
16-8 
16-4 
21-0 

It  will  be  seen  that  the  results  for  the  years  1873-4  are  nearly 
identical  with  each  other,  and  a  closer  investigation  into  the 
reason  of  the  excess  in  the  figures  in  the  first  column  for  the 
year  1872,  has  shown  that  it  was  attributable  to  the  fact  that  in 
the  comparison  for  that  year  the  occurrence  of  force  7,  called  in 
Beaufort's  scale  a  '^  moderate  gale,"  was  considered  as  entitling 
the  result  of  the  warning  to  be  entered  in  the  first  column,  instead 
of  force  8,  a  ^^  fresh  gale,"  as  assumed  in  the  other  years  in 
which  force  7  was  reckoned  among  the  "  strong  winds." 

It  must  always  be  remembered  that  as  the  Office  has  to  issue 
its  warnings  on  the  appearance  of  the  first  premonitory  symptoms 
of  a  gale,  it  frequently  has  only  winds  of  forces  6  and  7  to  show 
in  justification  of  its  warnings.  These  winds  are,  however,  quite 
as  much  as  ordinary  yachts  and  coasting  craft  can  easily  face, 
especially  if  they  come  suddenly  and  with  a  considerable  change 
in  the  direction  of  tlie  wind. 

It  will  be  noticed  that  the  per-centage  of  warnings  justified  by 
severe  gales  has  been  41-1  instead  of  45*4  (in  1874),  while  the 
per-centages  of  warnings  not  justified  by  subsequent  weather  has 
been  21*0  as  compared  with  16*4  in  the  previous  year.  These 
results  are  attributable  partly  to  the  fact  that  fewer  serious  gales 
occurred  in  1875  than  in  1874,  and  partly  to  the  circumstance 
that  by  the  new  International  Telegraphic  Code  the  observers  no 
longer  necessarily  report  the  strongest  wind  which  has  been  felt 
by  them,  but  only  the  wind  actually  blowing  at  definite  hours  of 
the  days.  By  this  means  several  strong  breezes  have  undoubtedly 
escaped  notice. 

The  Office  has  from  the  first  entered  cordially  into  the  proposal  SynehMiioiui 
made  at  the  Vienna  Congress  in  1873,  by  Brigadier-General  obeenratloos. 
Myer,  in  relation  to  the  organization  of  a  system  of  really 
synchronous  observations  at  Oh.  43in.  p.m.  Greenwich  time.  The 
invitation  issued  to  British  observers  to  join  in  the  scheme 
was  at  once  responded  to,  and  upwards  of  60  observers  resident 
in  the  United  Kingdom  joined  in  the  work,  while  the  Army 
Medical  Department  has  from  some  of  its  foreign  stations  supplied 
most  valuable  contributions  to  the  stock  of  materials.  The  list  of 
those  who  have  co-operated  in  the  work  in  1875  will  be  found 
in  Appendix  X.  ^  xiuumc 

In  die  course  of  the  last  two  years  Capt.  Hoffineyer,  Director  of  ^^' 

89506.  B 
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Fishery  baro- 
meten. 


Obfloryaloriea. 


Their  oofit 


CompatatioDs. 


the  Meteorological  Institute  of  Copenhagen  has  commenced  the 
publication  of  daily  synoptic  charts  of  Europe,  based  on  the  Dsuly 
Telegraphic  Eeports  of  various  countries.  This  work  is  issued  to 
subscribers,  and  the  result  of  the  first  year's  issue  has  been  a 
pecuniary  loss  to  him.  It  is  a  matter  of  serious  consideration 
among  the  meteorol(^cal  organizations  of  Europe,  in  what  way 
this  undertaking  can  best  be  supported  and  forwarded.* 

Fishery  Barometers  are  issued  on  loan  to  small  ports  and  fishing 
stations, — and  up  to  the  end  of  the  year  132  stations  on  our  coasto 
had  been  supplied  by  the  Office  with  barometers  for  public  use. 
They  were  situated,  52  in  England,  5  in  Wales,  44  in  Scotland, 
29  in  Ireland,  and  2  in  the  Isle  of  Man.     See  Appendix  XI 


III — liAHfjy  Mbteobology  of  the  Bbitish  ISLAKBa 

This  branch  is  conducted  mainly  by  means  of  the  soTeu  sdf- 
recording  observatories.  There  have  been  no  changes  doling  the 
year,  excepting  that  in  August  the  Committee  were  deprived  by 
death  of  the  services  of  the  Reverend  Thomas  Kerr,  who  had 
discharged  the  duties  of  Director  of  Valencia  Observatory  sinoe 
its  establishment  in  1867,  with  great  ability  and  attention.  Bk 
place  has  been  filled  by  Mr.  J.  E.  CuUum,  formerly  engaged  at 
Eew. 

It  seems  hardly  necessary  to  state  further  particulars  than 
those  already  in  print  in  the  Introduction  to  the  Quarterly 
Weather  Beport  for  1870  in  reference  to  these  establishments. 

The  annual  allowance  to  each,  which  is  intended  to  cover  the 
current  expenses  of  management  and  of  keeping  the  instruments 
in  action,  is  as  follows : 

Aberdeen,  2501  Valencia,  5^0L  Fahnouth,  265/. 

Glasgow,  2507.  Stonyhurst,  2007.       Eew,  250^ 

Armagh,  206/. 

The  exceptions  to  the  regular  sum  of  250/.  a  year  are  thus 
explained  : 

At  Valencia  the  entire  cost  of  the  establishment  is  b<«ne  by 
die  Office;  the  figure  given  is  the  average  for  the  six  yean 
1869-74  inclusive.  At  F^mouth,  the  Royal  Uomwall  Polytedinic 
Society  is  allowed  a  sum  of  15/.,  in  consideration  of  the  extia 
expense  incurred  for  rent  for  the  observatory.  At  Stonyhurst 
and  Armagh,  the  cost  falls  short  of  250/.,  at  the  latter  station  the 
Committee  only  pay  the  cost  of  maintenance  and  the  assistant's 
salary.  The  %ures  given  are  the  average  for  the  same  years  as  in 
Valencia. 

In  addition  Kew  receives  a  further  sum  of  4001  per  annum  in 
consideration  of  its  undertaking  the  duty  of  examining  the  work 
of  all  the  observatories  before  sending  it  to  the  Office. 

The  subsequent  treatment  of  the  returns  is  divided  into  two 
branches,  the  numerical  computations  and  the  preparatioa  of 
the  plates  for  the  Quarterly  Weather  Keport 

The  computations  are  simply  the  calculation  of  mean  resoUi 

*  The  Meteorological  Conmiittee  have  recently  (February  1S76)  resolved  to  nb- 
scribe  for  copies  of  these  Charts  for  distribution  to  captains,  and  to  ftimish  OqitBin 
HofEhieyer,  free  of  cost,  with  information  relating  to  the  Atlantic  from  th«r  logs*  j 
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&ir  five  day  and  monthly  perioda^  and  the  extraction  of  maximum 
and  minimum  yalaes/or  temperature  and  pressure^  which  are  pub- 
liahed  in  the  Quarterly  Weather  Beport.  There  are  no  nrnds 
available  for  more  elaborate  discussion  of  the  materials. 

Sinee  January  1874  the  hourly  tabulations  have  been  litho-  issae  of  hourly 
graphed  and   distributed.     The  cost  iii  time  of  preparing  and  tibulAtioni. 
copying  these  for  the  lithographer,  including  the  calculatKNa  of 
hourly  vapour  tension^  is   21   days  per  month  for  one  person. 
PiaictioaQy  it  occupies  the  entire  time  of  one  person. 

The  methods  of  preparation  of  the  plates  of  the  Beport  are  fully  Qoarteriy 
described  in  the  annual  Reports  of  the  Committee  for  1870  and  ^^^ 
1871.     The  accuracy  aimed  at  is  002  in.  for  the  barometer  and  ^^^'^ 
0^*5  F.  for  the  thermometer. 

The  instrumental  appliances  are  in  great  measure  perfectly 
unique  and  have  been  invented  specially  for  the  work  by  Mr.  Galton 
and  Mr.  De  La  Rue.  The-  copper-plat^  are  supplied  by  the 
Stationery  OfKce  with  the  standing  portion  produced  by  the 
electrotyping  process,  and  are  engraved  and  etched  in  the  Meteoro- 
logical Office. 

The  work  of  preparation  of  the  plates  has  been  seriously 
retarded  during  the  year  1875  by  the  fact  that  Wagner's  pantagraph 
was  for  some  time  under  repair. 

In  addition  anemograms  are  received  from  ihe  following  stations, 
which  are  all  provided  with  anemographs  similar  to  those  erected 
at  the  observatories.  In  the  case  of  Halifax^  Mr.  Crossley  sup- 
{)lies  also  barograms  and  tharmograoDa,  in  addition  to  meet 
liberally  lending  to  the  Committee  the  anemometer  which  has 
been  erected  at  Seaham,  free  of  charge,  by  the  kindness  of  Mr. 
Eminson,  and  with  the  sanction  of  the  Marquis  of  Londonderry. 


station. 

Supplied  by. 

AlBwickCMtle 
Hafi&x 
Holyhead      - 
Orkney 

Seaham 
Yarmouth      - 

Dake  of  Northnmbevhuid,  K.GL 
L.  J.  Crossley,  Esq.   - 
Meteorological  Committee 

L.  J.  Crossley,  Esq."  - 
Meteorological  Committee     - 

F.  HoUaiMi,  Esq. 

L.  J.  Crossley,  Esq. 
Harbour  authorities. 
Rev.  C.  Cloustou,  LL.D. 

G.  H.  Aird,  Esq. 
Secretary  Sailors'  Home. 

In  addition  to  the  foregoing  observatories  the  office  is  in  con-  ^****^?*!^ 
nexion  with  a  number  of  other  stations^  whence  returns  of  various 
degrees  of  completeness  ^re  received 

The  office  has  not  in  the  first  years  of  its  existence  published 
results  from  such  stations,  as  it  did  not  seem  necessary  to  do  so, 
and  such  a  measure  would  give  an  appearance  of  rivalry  in  publi- 
cation between  itself  and  the  General  Register  Office,  but  since 
the  Permanent  Committee  of  the  Vienna  Congress  in  1874  have 
called  for  the  publication  of  returns  of  this  nature  for  international 
objects^  the  Committee  have  commenced  such  a  publication. 

The  Vienna  Cwigress  undertook  the  task  of  attempting  to  call  J^S^^*^ 
into  existence  a  real  international  publication,  and  the  members  *     ^^' 
of  the  Permanent  Committee  have  deemed  it  advisable,  as  a  first 
step,!  to  propose  that  at  least  it  should  be  recommended  to  pub- 
lish the  observations  and  mean  results^  on  definite  forms^  and  on 
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Distribation 
among  Enzo- 
peanBtatM. 


International 
stations. 


Airangements 
with  the  Meteo- 
rological 
Sodety. 


Stations  of 
seeond  order  in 
oonnection  with 
theOi&ce. 


the  same  size  of  paper,  so  that  the  returns  for  different  countries 
could  be  bound  up  together. 

Each  country  was  to  be  invited  to  contribute  its  quota  to  the 
common  stock  of  information^  by  publishing  actual  observations 
firom  a  number  of  stations  proportional  to  its  territorial  area. 

The  carrying  out  of  this  course  of  action  fell  to  the  Permanent 
Committee  who  have  devised  the  forms  which  are  published  m  its 
Beport  (p.  47)9  and  have  proposed  the  following  inferior  limit  for 
the  number  of  stations  for  the  several  European  governments: — 
Norway,  10;  Sweden,  10 ;  Denmark,  with  Iceland  and  Faroe,  6; 
Great  Britain  and  Ireland,  15 ;  Russia  in  Europe,  50  ;  Bussia  in 
Asia,  100 ;  Netherlands,  2 ;  Belgium,  2 ;  Germany,  12 ;  France, 
12;  Austria  and  Hungary,  15;  Turkey,  10;  Switzerland,  5; 
Italy,  12 ;  Spain,  Porti^al,  and  ALZores,  12 ;  Greece,  3. 

It  remains  open  for  the  directors  of  the  individual  systems  not 
only  to  select  the  stations  which  are  best  suited  for  the  purpose, 
but  also  to  increase  at  pleasure  the  number  above  given. 

It  is  naturally  of  importance  that  these  15  stations,  which  fall 
to  our  share  over  and  above  the  seven  observatories  in  connexion 
with  the  Office,  should  be  distributed  pretty  uniformly  over  these 
islands  ;  and  accordingly  the  opportunity  seemed  to  be  offered,  by 
this  proposed  international  publication,  for  instituting  satisfactory 
relations  of  co-operation  between  the  Office  and  the  several  inde- 
pendent organizations  of  observers  in  the  United  Kingdom,  in 
order  that  the  information  to  be  published  should  be  as  fairly 
representative  of  our  climate  as  possible. 

An  agreement  was  therefore  entered  into  between  the  office 
and  the  Meteorological  Society,  as  explained  in  the  Report  for 
1874,  in  virtue  of  which  the  Society  supplies  certain  returns 
from  some  of  its  stations  for  publication  by  the  Office  with  similar 
returns  from  its  own  stations,  and  the  arrangements  in  question 
came  into  operation  with  the  year  1875.  The  followmg  is  the 
list  of  stations  which  commenced  observing  for  the  Meteorolo^cal 
Office,  for  the  most  part  on  the  1st  of  January  1875^  and  miose 
returns  are  being  published,  either  in  full,  or  as  monthly  smnmaries 
of  mean  results. 


Names  of  stations. 


Obaerven. 


Chatham,  Kent 
Chigwell  Bow,  Essex     - 
Durham,  Durham  - 
Giggleswick,  Torkshire  - 
HastiDgs,  Sussex   - 
Hull,  Yoricshire 
Leicester        ... 
Norwich         -        -        - 

,  Osoott,  Warwickshire     - 
Seaham,  Durham   - 
St  Aubin's,  Jersey 

'  Uppingham,  Butlimdshire 


*  Glenahnond,  Perthshire 
Sandwick  Manse,  Orkneys 


England. 


Scotland. 


Captain  J.  Fellowes,  RK 
J.  Campbell,  M.D.,R.N. 
G.  A.  Goldney. 
Bey.  G.  Style,  M.A. 
A  £.  Murray,  F.M.S. 
Bev.  W.  P.  Mackay,  D.D. 
W.  J.  Harrison. 
J.  Quinton,  junr. 
Bev.  S.  Whitty. 
G.  H.  Aird. 
J.  E.  Vibert,  M,A 
Bey.  G.  Mullins. 


Ber.  W.  P.  BobinsoDyMJu 
Bev.  C.  doofton,  LLJ). 


The  year's  series  not  complete. 
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Names  of  Btationi. 


Observers. 


Ibeland. 


Dablin 

▲  Markree  Castle,  Sligo      ... 

▲  Panonstown  (Birr  Castle),  King's  Co. 


J.  W.Moore,  M.D. 
Anna  Doberck,    for    CoU 
Cooper,  F.R.A.S. 
I  J.  Dreyer,  M.A.,  for  the 
£arlofRo88e,F.R.S. 


The  stations  marked  A  in  the  preceding  list  are  those  for  which 
the  observations  are  being  published  for  1875  in  extenso. 

The  following  is    the  list;  of  stations  in  connexion  with  the  Betnms  sop- 
Meteorological  Society  whence  returns  are  received  for  publication  plied  by  the 
A,  in  full,  or  B,  as  monthly  summaries,  in  pursuance  of  the  ar-  g£^^j^^^^ 
rangements  already  mentioned. 

Stations,  A. 


Buxton,  Derbyshire 
Calcethorpe,  Lincolnshire 
Carmarthen     - 
Dartmoor  Prison,  Devonshire 
Hawes,  Yorkshire 
StrathfieldTurgiss,  Hants 


•  E.  J.  Sykes,  Esq.,  F.RA.S. 

-  D.  G.  Briggs,  Esq. 

-  G.  J.  Hearder,  M.D. 
.  R.E.  Power,  L.E.CJP. 

-  Rev.  J.  D.  Parker,  LL.D. 

-  Rev.  C.  H.  Griffith. 


Stations,  B. 


Audley  End,  Essex      - 
Bath   -  -  -  . 

Cheadle,  Cheshire 
Crowborough  Beacon,  Kent    - 
Hillington,  Norfolk     - 
Llandudno      -  .  - 

Marlborough,  Wiltshire 


-  Mr.  J.  Bryan. 

-  C.  S.  Barter,  Esq.,  M.B. 

-  J.  C.Philips, Esq. 

-  C.L.  Prince,  E3q.,M.B.C.S. 

-  Rev.  H.  Ffolkes. 

-  J.  NicoU,  M.D. 

-  Rev.  T.  A.  Preston,  MA. 


llie  returns  from  these  stations  are  published  in  the  form  of 
Appendices  to  the  Quarterly  Weather  Reports,  and  it  is  in- 
tended that  the  detailed  Returns  on  Form  A  should  be  issued 
separately,  so  that  they  can  be  bound  up  with  similar  •  Returns 
from  other  countries  so  as  to  form  an  International  Summary  of 
Meteorological  records. 

Returns  of  various  degrees  of  completeness  are  received  from  Extra  stations. 
the  following  observers,  in  addition  to  the  monthly  copies  of  the 
observations  taken  at  all  the  telegraphic  stations. 


Names  of  Stations. 


Obseryers. 


England. 
Aciise,  Kent     .  -  .  .  • 

Alnwick  Castle,  Northumberland 

Barnstaple,  DeTonshire  .  .  . 

Brizham,  I>eyon8hire     .... 
Chiswick  (Bo jal  Horticaltoral  Society),  Lfiddle- 

sex     - 
Cooper's  Hill  (Indian  Civil  Engineering  College) 

Surrey  -  .  -  -  - 

Gorleston,  Norfolk         -  .  .  - 

Helston,  Cornwall  .  .  . 

Killinghobne,  Lincolnshire         .  .  . 


G.  C.  WooUett 

F.  Holland,  for  the  Doke  of 

Northumberland,  E.G. 
W.  Knill. 
J.  Scivill,  Harbour  Master. 

J.  E.  M.  L.  Farquhar. 

H.  McLeod,  F.C.S. 
B.  J.  C.  Day,  Fiermaster. 
M.  F.  Moyle,  M.D. 
Rev.  J.  Byron. 
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Names  of  Statdoni. 


Observen. 


Bnf by,  Warwickshire  - 
Samon  Walden,  Essex  - 
Sheffield,  Torkshire 
Shipston-on-Stour,  Warwickshire 
Silloth,  Comberland  - 
[  Southport,  Lancashire  * 
Winchester,  Hampshire - 


Ibiujlkd. 


Dromore  (Coleraine),  Co.  Deny 
Ennis,  Co.  Clare 


J.  M.  Wilson,  F JLA.S. 

J.  G.  Bellingham. 

W.  F.  Cooper,  F.M.S. 

Finlay  Don. 

Bey.  F.  Bedford,  F.R.S.E. 

J.  Bazendell,  F.B.A.S. 

Bey.  G.  Bichardson. 


Mnw  Torrens. 
J.  Hill,  C.B. 


LIBRARY. 

Libiaxy,  Appendix  XIL  oontains  a  list  of  the  donatioiiB  made  to  the 

library  dorixig  the  year.  Most  of  these  have  been  reouTed  in 
return  for  tM  publications  of  the  Office.  In  addition  a  few 
volumes  have  been  purchased. 

In  consequence  of  the  constant  reference  which  is  made  to  the 
Office  for  information  on  meteorological  questions^  it  has  been 
endeavoured  to  collect  a  small  libruy  contidning  the  standard 
works  on  meteorology,  and  the  subjects  allied  to  that  fldence. 
The  Committee  are  glad  to  say  that  they  have  already  succeeded 
in  obtaining  many  important  works. 

The  library  at  present  consists  of  upwards  of  29OOO  volumes,  and 
above  2,000  pamphlets,  exclusive  of  charts  and  MS.  records  of 
observations.  The  pamphlets  are  bound  in  convenient  volumes 
for  reference.  The  books^  &c  are  lent  to  the  staff  of  die  Office, 
under  the  usual  regulations. 


EXPENDITURE. 

AnalysiB  of  ex-      The  disbursements  during  the  year  ending  31  st  March  1876  have 
penditore.         fallen  short   of  those  of  the  preceding  year  by  the  amount  of 
294/.  19<.  lOd    The  following  table  shows  the  general  distribation 
of  the  expenditure  under  the  several  heads  of  service  : — 


187*^, 

1875-7«. 

Inavease. 

PocrOMe. 

Office  salaries,  fte. 
„      rent,   attendaaoe, 
and  contingencies     - 
Obaervatories    - 

£       M.      d} 
1,814  19     0 

798  19    8 
S,799     7  10 
8,887  17     8 
S,384     6     4 

£       s.    d. 
1,865  11     6 

890  16     6 
8,934     1     0 
8,007     1     4 
2,908     0    4 

«    «.    d. 
50  12    6 

91  16  10 
124  18    2 

&       M.     d, 

880  16    4 

181     6    0 

Totals       £ 

11,685  10    6 

11,990  10     8 

267    2    6 

562    2    4 

Net  decieaae,  294/.  19«.  \Qd. 
This  abstract  does  not  give  a  complete  representation  of  the 
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financial  position  of  the  Office,  which  will  be  better  seen  by  Analysis  of  esr 
referring  to  the  statements  in  Appendix  I.  penditure. 

The  increase  under  the  head  of  Observatories  is  chiefly  due 
to  transactions  on  account  of  Meteorological  establishments 
in  our  colonies  and  in  foreim  countries,  &c.,  the  directors 
of  which  have  availed  thems^ves  in  1875,  even  to  a  greater 
extent  tiian  in  previous  years,  of  the  assistance  of  the  Office  in  pro- 
curing mstruments  from  London  makers.  The  cost  incurred  on 
this  account  is  of  course  repaid  by  the  respective  establishments, 
as  shown  in  the  financial  statements  in  Appendix  I. 

Telegraphy  shows  a  considerable  decrease,  owing  to  the  fact, 
which  was  explained  in  the  Report  for  1874,  that  the  payments 
made  in  that  year  included  certain  arrears  due  to  the  Post  Office 
for  services  performed  at  an  eadier  date,  for  which  application  had 
not  previously  been  made. 

Fmally,  the  statements  in  Appendix  I.  show  that  the  amount 
standing  to  the  credit  of  the  Cosunittee  on  March  31,  1676,  was 
1,278/.  9s.  Idf  and  that,  after  deducting  labilities,  &c.,  the  esti- 
mated available  balance  was  9002.  9s.  6d.  against  1,053/.  Is.  5d.  at 
the  corresponding  period  of  1875.  These  figures  show  that  the 
expenditure  of  the  year  has  exceeded  the  actual  income  by  about 
160/. 

In  £actt  it  is  only  by  the  most  careful  management  of  the 
finances  that  the  Office  can  be  conducted  so  as  to  keep  reasonably 
within  the  limits  of  expenditure  prescribed  for  it  by  the  Parlia- 
mentary Grant.  The  surplus  to  the  credit  of  the  Committee  is 
what,  i^tar  nine  years,  remains  of  the  unexpended  balance  of  the 
Parliamentary  Grant  in  1867^,  in  which  yeiur,  the  first  of  the 
management  of  the  Office  by  the  Committee,  the  operations  of 
the  Office  had  not  received  their  complete  development. 

SUMMARY. 

The  Committee  have  to  lam^it  the  death  of  one  of  their  mem- 
bers. Sir  Charles  Wheatstone ;  with  this  exception  the  administra- 
tion of  the  Office  has  remained  unaltered  during  the  vear. 

The  eighth  report  of  the  Boyal  Commission  o^  Scientific  In- 
struction appeared  in  the  course  of  the  year ;  the  remarks  of  the 
Commissioners  bearing  upon  the  work  of  the  Meteorological  Office 
will  be  found  on  p.  5  of  this  Report. 

I.  Ocean  Meteoroloffy^-^The  Office  has  continued  its  practioe  Ocean  Meteo- 
of  lending  standard  iostrumeats  to  merchant  captains  willing  to  'ok'S^* 
observe  for  it,  and  also  the  regular  supply  of  all  meteorological 
lOBtruments  to  the  Royal  Navy.    The  number  of  barometers  afloat 
cm  the  1st  January  1876  as  compared  with  that  for  1875  was  as 
fellows: — 

1876.  1876. 

Merchant  service     -  -         93  83 

Royal  Navy  (including  aneroids)  577  682 

Fifty-six  observers  in  the  Mercantile  Marine  alone  have 
sent  in  logs  which  received  the  mark  of  '*  Excellent"  A  com- 
plete list  of  documents  received  during  the  year  will  be  found 
in  Appendix  IIL    The  geographical  distribution  of  the  voyages 


24  Report  of  the  Meteorological  Committee 

Odeaa  Metao-  on  which  observations  were  being  taken  at  the  close  of  the  year 
~^<^-  win  be  fonnd  on  p.  8. 

The  publication  of  the  Monthly  Charts  and  explanatory  text 
for  the  district  of  the  Atlantic  lying  between  latitude  20^  N.  and 
l(f  S.,  and  longitude  lO"*  to  40^  W.  (see  p.  9),  has  been  unavoid- 
ably delayed,  but  is  now  nearly  completed.  This  investigation 
will  throw  important  light  on  several  subjects  of  general  as  well 
as  of  special  interest 

The  investigation  of  another  great  district  of  the  greatest  im- 
portance to  navigators,  viz.^  that  of  the  Cape  of  G-ood  Hope^  has 
also  been  undertaken,  and  the  work  is  now  fully  in  operation 
(see  p  11). 

The  Office  has  also  undertaken  to  supply  the  Indian  Government 
with  a  tabulated  copy  of  the  observations  in  their  possession  for 
the  Northern  Indian  Ocean  and  the  Bay  of  Bengal.  The  part 
for  the  month  of  January  is  now  completed  (June,  1876). 

The  investigation  into  the  Atlantic  weather  during  the  month 
of  August  1873  has  made  steady  progress. 

The  disbursements  made  during  the  financial  year  for  this 
department  have  been  2,203/.  Os.  Ad. 

Wcatber  Tele-  II.  Weather  Telegraphy. — There  has  been  no  change  of  im- 
gnpliy*  portance  during  the  year.      Nearly  all  the  stations  have   been 

inspected,  and  improvements  effected  at  some,  notably  at  North 

Shields  and  Cambridge. 

The  Office  has  continued  to  exchange  telegraphic  information 

with  nearly  all  adjacent  continental  nations  and  to  issue  warnings 

of  storms  to  Denmark,  France,  Germany,  Holland,  and  Norway. 

A  daily  summary  is  sent  to  France  and  thence  to  Italy. 

Storm  warning  signals  are  hoisted  at  130  stations,  namely:-— 
64  in  England,  15  in  Wales,  32  in  Scotland,  13  in  IreLsmd,  3  in 
the  Isle  of  Man,  3  in  the  Channel  Islands. 

The  results  of  total  success  of  the  warnings  have  been  76*2  per 
cent,  as  compared  with  782  in  1874  (see  p.  17). 

Daily  Weather  Charts  have  been  issued  to  the  number  of 
above  500  copies,  and  the  publication  of  charts  in  the  London  and 
country  newspapers  has  been  continued. 

Since  January  1876,  special  arrangements  have  been  made  with 
the  '*  Times,"  with  the  approval  of  the  Board  of  Trade,  for  the 
supply  of  an  evening  chart  from  observations  taken  at  6h.  p.m.,  the 
extra  expense  incurred  being  borne  by  that  paper. 

The  supply  of  synchronous  observations  taken  at  Oh.  43m. 
G.  M.  T.  to  the  Signal  Office  in  Washington  has  been  continued. 
The  list  of  observers  joining  in  the  work  will  be  found  in 
Appendix  X. 

The  number  of  Coast  stations  supplied  with  *' Fishery  "  baro- 
meters is  132,  viz.: — In  England,  52  ;  in  Scotland,  44;  in  the 
Isle  of  Man,  2 ;  in  Wales,  5  ;  in  Ireland,  29. 

The  Office  claims  for  its  telegraphic  service  a  higher  degree  of 
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scientific  accuracy  and  completeness  than  exists  in  any  at  present 
in  operation  in  Burope. 

llie  disbursements  made  durini;  the  financial  year  for  this 
department  have  been  3,007/.  \s.  4td. 

III.  Land  Meteorology  of  the  British  Islands, — The  work  of  Land  Meteo- 
this  department  has  continued    in    operation   without    material  roiogyofthe 
alteration.     At  p.  18  will  be  found  a  statement  of  the  regukr  British  Wands. 
allowances  made  to  each  of  the  seven  observatories  established 
by  the  Committee.    The  continuous  curves  and  the  calculated 
means  are  published  in  the  Quarterly  Weather  Keports.     The 
hourly  tabulated  values  and  the   calculated  vapour  tension  are 
lithographed  and  distributed  monthly. 

Tn  addition  to  the  seven  observatories,  the  Office  is  in  con- 
nexion ynth,  a  number  of  other  stations  (see  p.  20)  whence  returns 
of  various  degrees  of  completeness  are  received,  and  the  arrange- 
ments with  the  Meteorological  Society  of  London,  referred  to  in 
last  report,  for  the  supply  of  returns  from  certain  of  its  stations, 
have  been  continued,  the  Office  paying  a  certain  sum  for  this 
information. 

Returns  from  9  of  these  stations  in  Great  Britain  and  Ireland, 
in  addition  to  the  monthly  results  from  a  number  of  other  stations, 
are  published,  in  accordance  with  the  wish  expressed  at  the  Inter- 
national Congress  of  Vienna. 

The  disbursements  n\ade  on  account  of  this  department  have 
been  3,9247.  1;.  0^. 

Office. — An  active  interchange  of  publications  with   Foreign  Office, 
and  Colonial  Establishments  has  been  kept  up,  and  a  list  of  pre- 
sents received  in  exchange  will  be  found  in  Appendix  XII.     A 
complete  classified  catalogue  of  the  books  in  the  possession  of  the 
Office  has  been  made. 

The  expenses  of  management  in  salaries  and  wages  have  been 
1,365/.  Us.  6A 

The  other  charges  incident  on  the  Office  for  rent,  contingencies, 
postage^  &c.  have  been  890/.  16^.  6^. 


In  the  month  of  July  1 876  the  Treasury  announced    their  Treasury  in- 
intention  of  instituting  an  inquiry,  firstly,  into  the  results  hitherto  qmsj  into  the 
attained  by  the  Office,  and,  secondly,  into  the  best  method  of  ^^**- 
administration  of  the  funds  supplied  by  the  Government  for  the 
service  of  Meteorology. 

A  Committee  was  nominated  for  this  purpose  in  the  month  of 
November,  consisting  of  the  following  members:  — 


Sir  W.  Stirling  Maxwell,  Bt.,  M.P. 

T.  Bra8sey,E8q.,M.P. 

T.  H.  Farrer,  Esq. 

Fras.  Galton,  Esq.,  F.R.S. 

J.  D.  Hooker,  M.D.,  C.B.,  P.R.S. 


R.  W.  Lingen,  Esq.,  C.B. 
D.  Milne  Home,  ^q.,  F.R.S.E. 
Lieatenant-General  R.    Strachey, 
R.E.,  C.S.I.,  F.R.S* 


V.  Hooker,  M.D.,  i;.i5.,  J'.K.S. 

The  sittings  of  the  Committee  did  not  commence  before  the 
)8e  of  the  vear. 


close  of  the  year. 


APPENDIX. 


APPENDIX  L 

Metbobologigal  Office  :  Aocount  of  Receipts  aad  Patuhts  for 

the  year  ending  dlst  March  1876. 


Bbgufts. 

Biitaee  fnan  7«Br  1874^   *  Mlfi2$  15 
IMIanentary  Vote    -       - 10^000    0 
Booripti  ftom  various  sonroes: — 
H.  Mohn  -    66    0    0 


H.  De  VinaeB     - 

4     1 

0 

J.  B.  ribert 

11     1 

0 

Power  Brothers  - 

2  18 

4 

Bishop;ofBupere8 

Land       -       - 

U  11 

0 

G.T.  Kingston  - 

161     3 

3 

B.Magaire 

1     5 

0 

Duke    of    Mffl- 

boron^  - 

1  19 

0 

Dr.  Forster 

8    7 

0 

Capt  Hoffineyer- 

5     2 

0 

Gregor,  Tnmbnll, 

&Co.     - 

1     0 

0 

Kew  Comxnittee  - 

7  18 

0 

C.  Meldrum 

7     6 

0 

B.  Bubenson 

4  17 

0 

E.  Hubbard,  MJP. 

1     2 

0 

E.  B.  Owen 

1     2 

6 

C.  WiUe 

47    5 

0 

J.  B.  Whitaker  - 

10  10 

0 

B.  M.  Barrington 

1  14 

6 

J.  Quinton,  jr.     - 

8     3 

0 

H.  Story     - 

9     0 

0 

Bev.  J.  Taylor    - 
Bev.  M.  T.  Mac- 

4    0 

0 

kay,  D  J). 

2     5 

6 

Major  -  Genena 

Smythe,  B. A.  - 

1     2 

9 

Board  of  Trade  - 

27    8 

0 

DuDsink     Obnr- 

yatory     - 
W.  F.  Cooper      - 

7  18 
4     2 

6 
6 

A.  0.  Walker     - 

3     8 

6 

B.  J.  EUery 

8     9 

4 

Patent  T^ 

Founding  Co.  - 

5     8 

6 

Sundry  small 

amounts  - 

8  14 

6 

Subscriptions    to 

D.  W.  Charts  -  282    4 

1 

8a;bsoii|itioiis    to 

UptHoff- 

meyet's  Charts 

42     2 

7 

Subscriptions    to 

Hourly  Obsnt . 

14    0 

0 

Interest  on  Deposit  Account 


788    5 
58  19 


£12^68  19    9 


PATioaxs. 
Officbs 
Salaiy  of  Director        -      800    0    0 
„        Two  Clerks  -      899  11     0 
Offioe-kacper  aad  Mes- 

-       166    0    6 


BentofOfloe-  -      534  12    0 

Fuel  aad  gas   -  -       38  15    8 

Fnmituiey  fittings,  &c.       57    7    3 


-61,885  11     6 


Postage            -           -  60  10  4 

PrintiBf  and  books     -  48    0  10 

Attendance,  aad  other 

Contingencies         -  161  10  10 

Lard  Mbtboboloot: 

Expenses  at  Obserra- 
toiies  -  -  2,508    2  11 

New  instruments  (com- 
missions, &c.)  -      474  11     6 

Computations  -  -      856    6    8 


625  14     € 


M5    2     0 


Telegmpky     -            .  1,744  12  0 
Inspections,    issue    of 

D.  W.  Charts,  &c.   -  485    7  8 

CompQtatiooa  -           -  777     1  8 


8,924     1    0 


8,007     1     4 


OOBAN  MeTSOBOLOOT 

Sapjpkj  aad  Betnza  of 

Instruments,  &c. : 

Admiralty 

Mereantile  Marine 

Computations  and  Care 

of  Tyytpi^ftT^ts         - 

400    0 

894  17 
420    5 

987  17 

0 

6 
5 

5 

4 

■"■     MfJSVO      W 

Cash  in  hand  - 
Advance   to  Valencia 

Observatory 
BankofEngUuid 
London  and  Westmin- 

atttBonk    - 

84    2 

50    0 
414  15 

729  11 

11,890  10 

0 

4 

2 
—   1,278    9 

8 

1 

£12,668  19    9 


Examined  and  compared  with  the  yoachers  asid  feoad  oorreet. 

(Signed)        Rossb,  lAndlterK 

81st  May  1876.  Francis  Gampof,  /  AncUtors. 

Balance  Sheet,  3l8t  March  1876.* 


To  sundry  creditors  -      900    1  10 
probable  net  sm> 
plus     -  -      909    9    6 


•  1,809  11     4 


By   balance  of  re- 
ceipts aad  pay- 
ments  account  -   1,278    9     1 
„  sundiy  debtors  -      581    2    8 


1,809  11    4 


.*  The  value  of  stock  of  iostruments,  Ac.,  is  not  included  in  this  statement. 


Affendw  to  Beport. 
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List  of  Captains  (and  Officers)  who  have  reoeived  firom  the  Com- 
mittee a  Copy  of  the  Admiralty  Charts,  to  3 1st  March  1876  (see 
Report,  p.  7).  The  figores  opposite  to  each  show  the  nmnber  of 
Special  Letters  of  Tlmikks  written  to  each  Observer  in  acknow- 
ledgment of  ^*  Excellent  ^  Begisters  returned  to  the  Office. 


Captun's  Name. 


Letters 

of 
Thanks. 


*Aird,  A.  D. 
Almond,Tboma8  Michael^  F  JSA^ 
Angel,  John  Fry 

Baldenton,  Richard  Jamee 
Banner,  Frederick  William 

*BBker,  Thomas    - 
Barwood,  William  Bichford 
Becket,  Alexander 
Bennett,  E,  C.     - 
Blackie,  A  H.,  B.N JEL    - 
Bhiir,  J.  -  -  -  . 

Blake,  Edwm  John 

Bonchette,  Francis  Baines 
Brooks,  Samuel  - 
Brown,  Bobert     - 
Bruce,  John 

♦Bythesea,  John  (V.  C),  BJI. 

OuupbeU,  Archibald 
Campbell,  H. 
Capper,  Edward  Hall 
€arrvAtrs,  Forregt  Prieti 
Comlej,  William  Guise,  B.NJK. 
Croickshank,  William 

Davidwn,  Charles 
Dobson,  ChazleB  Meadows 
Donkin,  Thomas,  BJLB- 

Elkry,  WHliam    - 

BVMtirfm,  Hienty  - 
Femie,  Alexander  Dunrard 
Finlsy,  James 
Iceman,  Thomas  W. 
Fry,  Alfred 

Gales,  I.  C. 

Gaye,  Geirard     - 
*GoodeHoughf  James  G,,  HJV. 
*tGood8all,W. 

Grange,  James     - 

Gray,  David 
*Gray,F.J,,JRjr. 

Gray,  John 

Gray,  John  McDonald    - 

Greenwood,  William 

Grigs,  Geoige,  RNJt.     - 
*fivnm.  Dr.  T.  J.,  B.N.    - 


1 
S 

1 

2 

4 

1 

2 
1 
1 

1 
1 
5 

2 

8 

2 

4 


9 

1 
2 
3 

2 

1 

1 
2 
8 


1 
1 
8 
8 
8 

1 
8 
1 
1 
1 
3 
1 
3 
7 
€ 
8 
1 


S.S.  ''Prussian." 

"Deci^lls." 

"Twilight." 

<<Bajmahal." 

«<Lady  of  Hie  Lake,"  and 

worth." 
"Zoroaster" 
«  Fugitive.", 
"aty  of  Perth." 
"  Thessalus." 
«  Melpomene." 
«  Arouca." 
**  Gilbert  Thompson,*'  "*  Qitana,"  and 

"  Sydney  Dacres." 
S.8.  "European." 
S.8."  City  of  Brooklyn." 
S.S.  "Moravian." 
"City     of    Adelaide,"     oad    &6. 

<"  Australian." 
H.M.S.  "FhcBbe." 

8.R.  <<Biitannia,"  and  8.S.  <"  Esropa." 

"  Burdwan." 

"Palm  Tree," 

"  Minero." 

S.S.  "  Hong  Kong." 

"  Bichard  Wright." 

"Perseverance." 
8.8. "  Beta." 
"  Inverness." 

"BowfelL" 

"HaddonHall." 

"  8ir  John  Lawrenoe." 

"  Duncaim." 

8.8.  "Wisconsin." 

"Foam." 

"Flechero." 

"ElisaShaw." 

H.M.8."PearL" 

8.8.  "  Kangaroo." 

8.8.  "  Acantha." 

8.8."EcUpse.' 

H.M.8  "  Nassj 

8.8.  *'  Mazinthien  "  and  S.S. "  Hope." 

"  8peransa." 

8.8. «  8cotia  "  aid  «  Assaye." 

8.8.  "  Helvetia,"  and  8.8. "  France." 

H.M.8. "  Aginoonrt." 


*  PUot  charts  not  presented.  t  Chief  Offloer. 

Names  of  OffloeWi  deceased,  in  Ualies. 
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Letters 

0H>tain'8Name. 

of 
Thanks. 

Ship. 

Harris,  David     -            .            - 

as.  •*  Medway." 

HoMBdl,  Thomas  Edward 

"Merryn." 

Hayes,  James      -            -            . 

S.S."  Ptolemy"  andS.S."  Camoena." 

Hayward,  George  OUve   - 

S.S.  "  Durley." 

Heggnin,  Edward  Carl  V. 
Henderson,  Henry 

"  Ciar.'* 

•'  Hope,"  and  S.S.  «  acvdand." 

JHodding,  Samuel  White  - 

"Indus." 

Holdich.  John  Peach,  RN.R.      - 

"Agra." 
H.M.8."LiTerpool." 

♦Hopkins,  John  0.,  H.N.  - 

♦Hosken,  H..  Staff  Com.  R.N.       - 

H.M.S."  Pearl." 

♦tHnnt,J. 

"ATonside." 

Hunter,  DaTid     ... 

8.S.  -  Alpha  "  and  S.S.  «  Delta." 

♦Jackson,  Robert,  Staff  Com.  R.N. 

H.M.S."  Glasgow." 

Johnson,  Charles,  R.N.R. 

"St.  Lawrence." 

Jones,  Arthur  Arundel    - 

"Victoria  Nyanaa,"  and    "ChcTy. 
chase." 

Jones,  George  Henry 

S.S.  "Nile,"  and  S.S.  "Niger." 

♦Jones,  L.  F.,  R.N. 

H.M.S. "  Valorous." 

♦Jones,  Theodore  Morton,  R.N.    - 

H.M.8. "  Ghisgow." 

Kennedy,  Charles  William 

S.S. "  Scotia,"  and  S.S.  "Baltic." 

Kennedy,  James  Branch,  R J^.R.  - 

S.S."  Blue  Cross." 

Kerr,  Alexander  ... 

"Ardgowan." 
«  Durham." 

Kerr,  Thomas  Coulter,  R.N.R.     > 

Latham,  Frederick  W.      - 

"  Sumatra." 

Lecky,  Squire  Thornton  Stratford, 

S.S. «  Uruguay  "  and  S.S.  "  Halley." 

RJJ.R..F.R.G.S. 

Leportier,  Theodore 

"Kate." 

Lewis,  John  Thomas,  R.N.R. 

S.S.  "  Scotia,"  and  S.S.  "  Chaldea.*' 

Lindsay,  Henry  Kay 

"Valparaiso." 

Lonffley,  Herbert 
Lunham,  Robert  Dowe    . 

o 

S.S.  "Yorkshire." 

S.S."Bcrar,"  S.S.«Durley"    and 

"Caiarles  Howard." 

*MacD(mald,  John 

S.S.  "Europa." 

MoKechnie,  Duncan  Ferguson    - 

"Cottica." 

Mackellar,  D.  £.  . 

Obserrations  at  Rapa  Uland. 

Mackie,  Thomas  -            .            . 

S.S.«Maiinthien." 

Maddison,  John,  R.N.R.  - 

"Anglesey." 

S.S.  "  Kangaroo." 

Maples,  Charles  - 

"  Genii." 

Martyn,  John  Artis 

18 

S.S.  "  Siberia  "  and  8.S. "  Samaria." 

*Mayne,  Richard  C,  R.N.,  C3.    - 

H.M.S."Na«sau." 

tMenzies,  Charles  James  - 

S.S.  "  Austrian  "  and  S.S.  «  Sarma- 

Miller,  A.  John   - 

nan. 
"  Camperdown." 

Moore^  Thomas   -            -            - 

"W.E.  GUdstone." 

Morton,  John  D'Arcy 

"Henry  Bath." 

Mos9opt  Clement              -  . 

"  Candahar." 

Mouland,  John  Elsey 

S.S.  "  Batavia." 

Murphy,  Michael 

S.S.  "Tarifa." 

♦Nares,  George  Strong,  R.N.,  FJI.S. 

H.M.S."  Challenger." 

Newton,  James  William  - 

S.S.  "(Jrenadier." 

Owen,  John         -           .            - 

"  W.  G.  RusseU." 

fPateivon,  James  Forrest  • 

S.S."  Moravian." 

Pearson,  Charles  William 

S.S."Strathclyde." 

•  Pilot  Charts  not  presented.  t  Chief  Officer. 

X  Second  Officer. 

Names  of  Officers,  deceased,  in  iUlics, 
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Letters 

Captaiii*8Naxne. 

of 
Thinks. 

Ship. 

♦Penr,  John  L.,  R.N.       - 

2 

H.M.S."Orontes." 

*Fetch,  John  A.  R,  Staff  Com.,  RN.| 

2 

H.M.8.«PhcBbe.'' 

Petrie,  Peter  Conrad 

- 

2 

S.S.  "Patagonia." 
H.M.S.  "Nassau." 

♦Pollard,Lt.,G.N.,R.N.  - 

. 

2 

Potts,  Thomas  Crosby     - 

. 

8 

"Tenasserim." 

Prehn,  Carl  Christian 

. 

1 

«  Eleanor." 

Price,  James  John 

- 

8 

"  Sorata." 

Bawle,  Charles,  RN.R.    - 

. 

1 

"Star  of  the  North." 

Raymond,  Charles  Tenzer 

- 

5 

"British    India"    and    "British 
Consul." 

Beid,  Carson  William      - 

. 

2 

"LordStrathnaim." 

Benaut,  Charles  Henry    - 

- 

5 

-  Celaeno  "  and  "  Glenlora." 

♦St.  John,  H.  C,  R.N.      - 

. 

1 

H.M.S. «  Sylvia." 

Scott,  Fei^gns 

Scott,  George  Alexander  Broim 

. 

1 

S.S.  »*  Hotspur." 

- 

1 

S.S. "  Nestorian." 

♦Sharp,  WUliamH.,  Staff  Com.,  B.N. 

1 

H.M.S. "  LiverpooL" 

Shaw,  Gilbert      - 

• 

2 

S.S.  "Beta." 

♦Shortland,  P.  F.,  R.N.     - 

. 

1 

H.M.S."  Hydra." 

Simpson,  Alexander 

. 

6 

"Traveller." 

Smith,  Dauid,  RR.A.S.  - 

. 

1 

"Wiltshire.*' 

Smith,  Wmiam  Charles  - 

. 

2 

"  Kingdom  of  Saxony." 

Smith,  William  Henry,  R  JJ.B. 

- 

7 

S.S.  "Hibernian,"  S.S.  "Peruvian,^' 
and  S.S.  "  Scandinavian." 

Stanhope,  John    - 

. 

1 

"  Decision." 

Steele,  John 

. 

2 

S.S."ErlKing." 

Stephen,  John  George 

- 

2 

S.S.  "  Moravian  "  and    S.S.  "  St. 
Patrick." 

Stuart,  George  Rennie     - 

. 

4 

Stuart,  William  Henry     - 

- 

5 

"Richniond." 

Sutherland,  James  Taylor 

. 

3 

"  Maggie  "  and  «  Glenesk." 
"NorthfleeV  "  Flying  Venus,"  and 

Symington,  William 

. 

9 

S.S.  "Hong Kong." 

♦Tandy,  Dashwood  G.,  R.N. 

. 

1 

H.M.S. "  Nassau." 

♦Thomson,  F.T.,R.N.       - 

. 

2 

H.M.S.  "  ChaUenger." 

Tilmouth,  Robert  J.  C.    - 

. 

I 

"Peeress." 

Townsend,  William  Henry 

. 

1 

"Valentine  and  Helene." 

Trench,  Chas.  B.  Le  Pocr 

. 

3 

"NewcasUe." 

Tucker,  John  Worth 

. 

1 

"JohnTemperley." 

Tully,  Thomas     - 

- 

2 

"Baroda." 

♦Vine,William  W.,  Staff  Com.,  RN. 

8 

H.M.S."Orontes." 

Vowell,  Michael  - 

- 

2 

"Kelso"  and  "Undine." 

Wadham,  Thomas  Littleford 

. 

5 

"Vere." 

Walker,  John  Burnett     - 

. 

1 

S.S."Erik." 

Warden,  William 

. 

I 

S.S.  «  Alpha." 

Watkins,  Thomas 

. 

1 

"  Emulation." 

Watson,  William 

. 

13 

S.S.  "  Pahnyra"  and  S.S. "  Parthla." 

♦tWheeler,F.S.,R.N. 

. 

1 

H.M.S.  "  Sylvia." 

Wherland,  Frederick,  RN.R 

. 

6 

"Galatea." 

Wi^ht,  Henry  Potts 

Wilcox,  Henry  George,  RN.R 

. 

4 

"  Gosforth." 

. 

3 

"  St.  Lawrence." 

Williams,  James  Agnew  - 

. 

1 

S.S."  Wisconsin." 

Wylie,  James      - 

- 

2 

S.S.  "Austrian**  and  S.S.  "Sazma- 

tian." 
S.S. "  Pandora." 

Young,  Allen 

- 

1 

In  addition  the  Gommittee  have  presented  barometen  to  two  gentlemen  who  have  formerly 
kept  readstera  for  the  Office,  bat  have  now  retired  firom  the  seSb  viz.,  to  Capt.  A.  D.  Wood  in  1807. 
and  to  Capt.  Isaac  Gales  in  1870.  A  set  of  instruments  was  also  presented  to  OMt.  Alfiwl  Fit 
in  1868. 

*  Pilot  Charts  not  presented.  t  Chief  Of&oar. 

X  Navigating  Sub-Lieutenant 
Names  of  offloers  deceased,  m  ttoKes. 
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APPENDIX  IV. 

Contents  of  the  Principal  Publications  issued  up  to 
December  Slst,  1875. 

Official  Continued  from  Report  for  1874. 

No. 

24.  Instructions  in  the  Use  of   Meteorological    Instruments. 

1875.  8yo.,  pp.  118. 
This  work  has  been  prepared  to  replace  in  some  way  Sir  H. 
James'  Instructions,  which  are  now  out  of  print.  The  first  portion 
of  the  bookj  referring  to  the  Barometer,  is  nearly  a  reprint  of  the 
Board  of  Trade  Barometer  Manual  (1871)  but  somewhat  re- 
arranged. The  latter  part  contains  descriptions  of  all  the  various 
instriunents  in  use,  with  remarks  on  Weather  Obser\'ations,  &c  The 
appendices  contain  some  of  the  most  use^l  tables  for  meteorological 
reductions,  some  of  which  have  been  specially  calculated. 

25.  Quarterly  Weather  Report  for  1874.    (In  the  press.) 

27.  Charts  of  Meteorological  Data  for  the  Nine  .10°  Squares  of  the 

Atlantic  which  lie  between  20°  N.  and  10°  S.  and  extend  from 
10°  to  40°  W.,  with  accompanying  remarks.  (In  the  press.) 
A  summary  of  this  paper  has  appeared  (Non-Official  No.  10) 
under  the  title  *'  Physical  Geography  of  the  Atlantic,"^  being  a 
paper  read  by  Captain  H.  Toynbee,  Marine  Superintendent,  Meteo- 
rological Office,  before  the  British  Association  at  Bristol  in  August 
1875,  audit  shows  the  best  routes  across  the  Equator  in  each  month 
of  the  year,  with  discussions  of  the  pressure,  temperature,  winds, 
&c.  for  the  district  included  in  the  above  limits,  with  charts  for 
each  month. 

28.  Meteorology  of  Japan.    (In  the  press.) 

30.  Quarterly  Weather  Report  for  1875.     (In  the  press.) 
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APPENDIX  V. 

Instruments  supplied,  8cc.  to  the  Royal  Navy. 


Baro- 
metera. 

rofdB. 

391 

85 

Thermometers. 

Hydio- 

Per  Acconnt. 

Ordi- 
nary. 

961 
345 

Max.      Min. 

meten. 

January  Ut,  1875,  afloat 

lained  in  1875             ... 

191 
60 

36 
45 

64 
45 

147 
44 

Betumed  in  1875 

251 
60 

476 

90 

1,306 
266 

81 
38 

109 
31 

191 
39 

January  Ist,  1876,  afloat 

191 

386 

1,040 

43 

78 

152 

Instruments  supplied,  &c.  for  use  at  Naval  Stations. 


January  lat,  1875,  in  nae        - 
Israed  in  1875            .           -,           - 

57 
5 

93 
6 

113 
10 

80 
6 

27 
7 

28 

Betumed  in  1875 

62 
14 

99 
13 

128 

50 

36 
19 

34 
20 

28 
11 

January  Ist,  1876,  afloat 

48 

86 

73 

17 

14 

17 

Disposition  of  Admisaxtt  Instruments  on  January  Ist,  1876. 


Afloat  in  Boyal  Navy  - 

191 

386 

1,040 

48 

78 

152 

In  use  at  stations         ... 

48 

86 

73 

17 

14 

17 

In  store  at  M.O. 

115 

53 

185 

29 

22 

70 

„         Chatham  - 

1 

7 

12 

2 

2 

12 

„         Sheemess  -            -            - 

11 

14 

13 

5 

9 

19 

„         Portsmouth 

2 

3 

5 

1 



19 

„         Deronport 

9 

16 

32 

5 

5 

IS 

„         Queeostown 

1 

3 

4 

1 

1 

8 

„         Gibraltar  - 

I 

2 

— 

— 

— 

4 

Malta        - 

1 

10 

81 

2 

1 

32 

Halifax     .            - 

3 

5 

5 

5 

6 

13 

„         Bermuda  ... 

5 

10 

13 

3 

3 

16 

„         Jamaica    -            -            - 

4 

5 

19 

2 

3 

8 

„         Cape  of  Good  Hope 

2 

6 

17 





31 

„         Trincomalee 

1 

1 

3 

•  — 

— 

„         Hong  Kong 

12 

18 

42 

4 

5 

21 

„         Coquimbo 

2 

1 

1 

1 

— 

23 

Sydney     - 

— 

— 

— 



.^ 

Under  repair  .            -            -            - 

34 

23 

— 

— 

— 

— 

Total,  January  Ist  1876 

443 

649 

1,495 

120 

149 

463 

Destroyed  and  lost  during  1 875 

— - 

2 

224 

22 

16 

8 

In  addition  to  the  instruments  specified  above,  the  Office  has  a  considerable 
number  of  miscellaneous  instruments  on  the  Admiralty  account  which  have  been 
obtained  for  special  investigations.  Among  these  may  be  counted  about  50 
thermometer  screens. 
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APPENDIX  VI. 
Instruments^  &c.  supplied  to  Mei*cantile  Marine. 


PerAoeount. 

Baro- 
meters. 

Com- 
passes. 

Thermometers. 

Hydro* 

Ordinary. 

Max. 

Min. 

meters. 

January  Ist,  1875,  afloat- 
Issued  in  1875     - 

83 

78 

1 

483 

481 

—^ 

1 

313 
312 

Returned  in  1875 

161 

68 

1 

964 
409 

— 

1 
1 

625 
255 

January  Ist,  1876,  afloat  - 

93 

1 

555 

— 

— 

370 

Instruments  at  Stations,  viz.,  Telegraph  Offices,  Observatories^ 
Navigation  Schools,  Lightships,  &c. 


January  Ist,  1875,  in  use 
Issued  in  1875     - 

98 
9 

3 

253 
32 

49 
5 

54 

4 

54 

10 

Ketumed  in  1875 

107 
9 

3 

285 
39 

54 

8 

58 
9 

64 
14 

January  1st,  1876,  in  use 

98 

3 

246 

46 

49 

50 

Disposition  of  Board  of  Trade  Instruments,  on  Jan.  1st,  1876. 


In  merchant  ships 

93 

1 

555 

370 

In  use  at  stations 

98 

3 

246 

46 

49 

50 

In  store  at  M.O.  - 

22 

45 

40 

12 

11 

27 

At  Liverpool  agency 

2 

8 

30 

— 

_ 

10 

„  Aberdeen      „ 

8 

— 

36 

-^ 

— 

^ 

„  Glasgow 

4 

— 

26 

— . 

-» 

16 

„  Dundee          „ 

1 

— 

10 

— 



7 

„  Hull 

2 

— 

12 

— 

-.« 

8 

Under  repair 

4 

— 

-;— 

— 

— 

Total,  Jan.  1st,  1876 

233 

57 

955 

58 

60 

516 

Lost,  &c.  during  1875 

52 

— 

200 

34 

40 

53 

As  in  the  case  of  the  Admiralty  instruments,  the  Office  possesses  a  considerable 
stock  of  miscellaneous  instruments  for  special  investigations.  The  most  important 
of  these  are  137  Fishery  Barometers  and  upwards  of  200  thermometer  screens. 
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APPENDIX  VIL 


List  of  Stations  reporting  Meteorological  Observations  by  Telegraph 
to  the  Office,  with  the  Observers. 


Smnbargh  Head 

Rev.  W.  Brand 

. 

. 

Minister. 

Storaoway 

J.  Smith 

. 

- 

Gardener. 

•Thurso  - 

J.  Trotter 

- 

- 

Wick      -        - 

J.  Sinclair 

. 

. 

Watchmaker. 

Nairn      - 

W.  D.  Penny  - 

. 

. 

Schoolmaster. 

Aberdeen 

J.  McCormack 

- 

. 

Telegraph  Clerk. 

Leith     . 

J.  TumbuU    - 

. 

. 

Do. 

Shields  - 

J.  Irvine 

. 

. 

Do. 

^Scarborough  - 

P.Shaw,F.M.S. 

, 

. 

Do. 

Yoric 

C.  Wakefield  - 

- 

. 

Curator  of  Museum. 

Nottingham     - 

E.  J.  Lowe,  F.R.S 

- 

Highfield  Ho.  Observatorv. 

ArdroBsan 

W.  McNeU     . 

. 

. 

Telegraph  Clerk. 

♦Greencafitle(MoviUe) 

J.  Lowry 

. 

. 

Schoolmaster. 

Donaghadee    - 

. 

J.  MacGowanJr. 

. 

- 

Telegraph  Clerk. 

Kingstown 

- 

G.MitcheU      - 

- 

- 

Keeper  of  Sailors'  Home. 

•Holyhead      - 

- 

J.  Tilston 

• 

- 

Do. 

Liverpool 

- 

J.  Hartnup,  junr. 

. 

- 

Bidston  Observatoiy. 

•Valencia       - 

. 

E.  O'Sullivan 

- 

• 

Telegraph  Clerk. 

Boche's  Point - 

. 

W.  Kennedy  - 

. 

. 

Do. 

Pembroke 

. 

J.  C.  Walker  - 

. 

. 

Do. 

Portishead       - 

. 

W.  Randford  - 

. 

. 

Station  master. 

♦Scaiy   -        - 

. 

W.  Thomas    - 

. 

. 

Signalman. 

Plymouth 

. 

J.  Merrifield,  LL.D., 

F.R.A.S. 

Thicker  of  Navigation. 

Hurst  Castle  - 

<. 

R.  T.  Jobbins 

- 

. 

Telegraph  Clerk. 

Dover     - 

- 

J.  Costello      - 

. 

. 

Telegraph  Clerk. 

•London 

. 

F.  Gaster,  F.M.S. 

. 

- 

Oxford  - 

- 

J.  Lucas 

- 

- 

Radcliffe  Observatory. 

Cambridge 
Yarmouth 

. 

H.  Todd 

. 

- 

Observatory. 

" 

G.  T.  Watson 

" 

"        " 

Secretary,  Sailors'  Home. 

Summary : 

England  and  Wales    -  -  -  16 

Scotland  -  -  -  -    8 

Ireland  -  -  -  -    5 

Those  marked  with  an  asterisk,  report  twice  daily.  The  office  also  receives  daily 
reports  from  22  places  on  the  Continent,  and  is  organizing  an  interchange  with 
Germany  which  will  probably  add  several  other  stations  to  the  list. 
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APPENDIX  Vni. 

List  of  Persons,  Places,  &c.  to  which  the  Daily  Weather  Report 
has  been  supplied,  free  of  cost,  to  31st  December. 

Newspapers  : 

Daily  News. 

Echo. 

Express. 

Globe. 

Hour. 

Lloyds'  Shipping  List. 

Mark  Lane  Express. 

Morning  Advertiser. 

Observer. 

Pall  Mall  Gazette. 

Shipping  and  Mercantile  Gazette  (with  special  daily  chart). 

Standard  (Morning  and  Evening). 

Times  (1st  and  2nd  editions).* 


For  Exhibition  ai  following  Seaports  j 

Banff. 

Barrow-in-Furness. 

Belfast. 

Blackpool. 

Boscastle. 

Bournemouth. 

Broughty  Ferry. 

Buckie. 

Budehaven. 

Carnarvon. 

Cowes. 

Cromer. 

Cullercoats. 

Deptf  ord  Yard. 

Dover. 

Exeter  (2  copies). 

Falmouth. 

Great  Grimsby. 

Hastings. 

Hayle. 


Holyhead. 

Hull. 

Kingstown. 

Lancaster. 

Nairn. 

Newquay. 

Plymouth. 

„  G.  W.  Docks. 
Port  Dinorwic. 
Porthcawl. 
Portland. 
St.  Ann's  Head. 
Scarboro'. 
Silloth. 
Teignmouth. 
Thurso. 
Ventnor. 

Weston»8uper-Mare. 
Wick. 
Yarmouth. 


In  exchange  for  Observations^  S^e. 


Aird,  G.  H.,  Seaham. 

Barnstaple  Meteorological  Committee. 

Cambridge  Observatory. 


*  The  new  arrangementf  with  the  '^  Times/'  in  virtae  of  which  special  charts  for 
6  p.m.  are  supplied  to  that  paper,  commenced  January  Ist,  1876. 
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In  exchange  for  Observations^  ^c.^cont, : 

Clouston,  Rev.  C,  Sandwick,  Orkney. 

Cooper,  CoL,  F.R.A.S.,  Markree,  nr.  Sligo. 

Cooper,  W.  F.,  F.M.S.,  Sheffield. 

Crosslej,  L.  J.^  Halifax. 

Durham  University  Observatory. 

Fernley  Observatory,  Southport. 

Greenwich  Observatory. 

Griffith,  Rev.  C,  F.M.S.,  Strathfield  Turgiss. 

Hoskins,  Dr.  S.  E.,  F.R.S.,  Guernsey. 

Indian  C.E.  College,  Staines. 

Jersey,  Submarine  Telegraph  Company. 

Jobbins,  R.  T.,  Hurst  Castle. 

Kingston,  G.  T.,  M.A.,  Toronto. 

Liverpool  Observatory. 

Lowe,  E.  J.,  F.R.S.,  Nottingham. 

Mackay,  Rev.  W.  P.,  D.D.,  Hull. 

MiUer,  S.  H.,  F.R.A.S.,  Wisbech. 

Moore,  Dr.  J.  W.,  Dublin. 

Moyle,  M.  P.,  F.R.C.S.,  Helston. 

Murray,  A.  E.,  F.M.6.,  Hastings. 

Northumberland,  Duke  of,  Alnwick. 

Quinton,  J.,  Jr.,  Norwich. 

Radclifie  Observatory,  Oxford. 

Richards,  W.  H.,  Penzance. 

Robinson,  Rev.  W.  P.,  Glenalmond. 

Rosse,  Earl  of,  F.R.S.,  Parsonstown. 

Royal  Horticultural  Society. 

Rugby  Natural  History  Society. 

Stewart,  Dr.  Balfour,  F.R.S.,  Manchester. 

Stow,  Rev.  F.  W.,  F.M.S.,  Aysgarth,  Yorkshire. 

Sutherland,  A.,  Camckfergus. 

Style,  Rev.  G.  J.,  Giggleswick,  near  Settle. 

Walker,  J.  C,  St.  Ann's  Head. 

Whitty,  Rev.  S.,  Oscott. 

Yorkshire  Philosophical  Society. 


Government  Offices^  Societies^  Sfc, : 

The  Queen. 

The  Principal  Government  Offices  C  50  copies. 

<^  Achilles,"  H.M.S.,  Portland. 

Association  of  Underwriters,  Liverpool. 

Do.  Lloyd's. 

<'  Britannia,"  H.M.S.,  Dartmouth. 
British  Museum. 

Calcutta,  Meteorological  Committee. 
Devonport  Dockyard,  3  copies. 

„         Commander-in-Chief. 
Greenwich,  R.N.  College. 
Ireland,  Lord  Lieutenant. 

„         Geological  Survey. 
Meteorological  Society,  London. 
"  Nankin,"  H.M.S.,  Milford  Haven. 
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Government  Offices,  Societies^  ^c. — cofii.  : 

Patent  Office. 

Pembroke,  Captain  Superintendent. 

Portsmouth,  Commander-in-Chief. 

Reuter*8  Telegram  Companj. 

Royal  Artillery  Institution. 

Royal  Military  Academy. 

Royal  Society, 

Royal  United  Service  Institution. 

Scottish  Meteorological  Society. 

Sheemess  Dockyai^. 

«  Squirrel,"  H.M.S.,  Devonport. 

Staff  College. 

United  Service  Institution, 


Foreign  Places : 


Algiers,  Meteorological  Service. 

Christiania,  Meteorological  Institute. 

Constantinc^le,  Imperial  Meteorological  Obsenratory* 

Copenhagen,  Meteorological  Institute. 

Emden,  Dr.  Prestel. 

Hamburg,  German  Ocean  Observatory. 

Lisbon,  Observatory. 

Madrid,  Royal  Observatory. 

Paris,  Meteorological  Observatory,  Montsouris. 

„      Meteorological  Society. 

„      Ministry  of  Marine. 

„      Observatory. 

„      M.  Harold  Tarry. 
Rome,  Ministry  of  Agriculture. 
St.  Petersburg,  Central  Physical  Observatory. 
Stockholm,  Meteorological  Institute. 
Upsala,  University  Observatory. 
Utrecht,  Royal  Meteorological  Institute. 
Vienna,  Imperial  Meteorological  Institute. 
Washington,  Smithsonian  Institution. 

„  United  States  Naval  Observatory. 

„  Chief  Signal  Officer,  War  Office. 


APPENDIX  IX. 

Telegraphic  Weather  Intelligence. 

The  following  stations,  having  been  approved  by  the  Board  of  Trade, 
are  supplied  with  telegraphic  information  of  storms  free  of  expense, 
and  "  drum  "  and  "  cone  '*  signal  shapes  have  been  furnished  to  most  of 
them,  all  further  expenses  attendant  on  the  maintenance  and  repair  of 
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the  apparatus  being  borne  locally.     The   stations  are  situated,  79  ia 


England  and  Wales,  32  in  Scotland,  13  in  Ireland,  3  in 

the  Isle  of  Man, 

and  3  in  the  Channel  Islands. 

NORTH. 

WEST.            1 

1 

SOUTH. 

EAST. 

Scotland. 

1 
England,  N.W. 

England,  S.W. 

England,  E. 

East  Coast. 

Silloth. 

BfVacombe. 

Tynemouth. 

Kirkwall. 

Mary  port. 

Barnstaple.              1 

S.  Shields. 

Inyeraeas. 

Workington. 

Port  Isaac.              ' 

Sunderland. 

Nairn. 

Whitehaven. 

BoBcastle. 

Middlesborongh. 

Barghead. 

Ramsey. 

Newquay. 

Redcar. 

Lossiemouth. 

Douglas. 

H.yle.                     ; 

Whitby, 

Backie. 

Castletown. 

Pendennis. 

Filey. 
Withemsea. 

Portsoy. 

Barrow. 

SciUy. 

Banff. 

Morecambe. 

Penzance. 

Hull. 

Fraserburgh. 

Fleetwood. 

Falmouth. 

Goole. 

Peterhead. 

Blackpool. 

Plymouth,     four 

Grimsby. 

Aberdeen. 

Lytham. 

stations. 

Boston. 

Stonehaven. 

Runcorn. 

Teignmouth. 

Sutton  Bridge. 

Montrose. 

Southport. 

Exeter. 

Lynn. 

Broughty  Ferry. 

Liverpool. 

Exmouth. 

Cromer. 

St.  Andrews. 

Queensfeiry. 

Dundee. 

Hawarden. 

Enolamd,  S. 

England,  S.E. 

Anstruther. 
St.  Monance. 
Burntisland. 

A  linn. 

Mostyn. 
England,  W. 

Guernsey. 

St.  Helier,  Jersey. 

Gorey,  Jersey. 

Yarmouth. 
Southwold. 
Ipswich. 

Grangemouth. 
Bo'ness. 

OrantAn 

Bangor. 
Port  Penrhyn. 
Holyhead. 

Wevmouth. 

Poo'le. 

Cowes. 

Harwich. 
Chatham. 
Sheemess. 

\7a  ttU  M/Il. 

Leith. 
Fisherrow. 

T)nnl>A.r 

Carnarvon. 

Ventnor. 

Faversham. 

Port  Dinorwic 

Portsmouth. 

Aberystwith. 

littlehampton. 

Eyemouth. 

Milford. 
Pembrey. 

Brighton. 
Newhaven. 

Llanelly. 

Hastings. 

Swansea. 

Rye. 

Briton  Ferry. 

Dover. 

Porthcawl. 

Penarth. 

Caitiff. 

Newport. 

Weston-super- 

"* 

Mare. 

FiKTH  OF  Clyde. 

Bumham. 

Glasgow. 
Greenock. 

Ireland,  E. 

Rothesay. 

Belfast. 

Campbeltown. 

Howth. 

Girvan. 

Kingstown. 

Ireland,  S.  and  W. 

New  Ross. 

Dunmore,  East. 

Dungarvan. 

Youghal. 

Queenstown. 

Passage. 

Cork. 

Tralee. 

Limerick. 

Gal  way. 
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Circular  No,  717. 

Telegraphic  Weather  Intelligence. 

Board  of  Trade,  Febraarj  14th,  1874. 

The  Board  of  Trade  have  been  informed  by  the  Meteorological  Com- 
mittee that  thej  are  now  prepai'ed  to  re-introduce  the  use  of  Admiral 
FitzRoy's  signals  (cones  and  drum)  with  slightly  modified  significations, 
and  that  the  change  will  take  effect  on  and  after  15th  March  1874. 

The  signals  to  be  used  will  consist  of: — 

1®.  Cone,  point  downwards  for  Southerly  gales ;  S.E.  round  by 

S,  to  N.W. 
2°.  Cone,  point  upwards  for  Northerly  gales  ;  N.W.  round  by  N. 

toS.E. 
3°.  Drum,  with  cone,  to  indicate  the  probable  approach  of  a  very 

heavy  gale  from  the  direction  indicated  by  the  cone. 

The  drum  will  not  be  used  without  the  cone. 

The  signals  are  to  be  kept  hoisted  during  the  daylight  only,  until 
48  hours  have  elapsed  from  the  time  the  telegram  was  despatched,  unless 
countermanded.  At  night,  lanterns  may  be  used  wherever  the  local 
authorities  deem  it  desirable  to  do  so,  as  pointed  out  in  the  explanatory 
pamphlet*  sent  herewith,  copies  of  which  are  supplied  for  gratuitous 
distribution. 

It  will  be  seen  from  the  pamphlet  in  question  that  the  meaning  of  the 
signals  is  that  an  atmospherical  disturbance  exists  (which  will  be 
explained  in  the  telegram),  and  will  probably,  but  not  necessarily, 
cause  a  gale  at  the  place  warned, /rom  the  direction  indicated  by  the 
signal. 

The  Meteorological  Office  will  supply  the  canvas  shapes  and  lanterns 
to  such  places  as  require  them,  on  loan,  but  in  all  cases  the  local  autho- 
rities must  undertake  the  charges  incidental  to  the  hoisting  of  the 
signal,  such  as  flagstaff  and  gear,  oil,  &c.,  and  also  to  the  keeping  of  the 
apparatus  in  repair,  painting,  &c.,  as  directed  by  the  Circular  No.  278, 
dated  30th  November  1867. 

^    Thomas  Gkay. 


APPENDIX  X. 


List  of  Stations  from  which  Daily  Synchronous   Observations 
(at  Oh.  43m.  p.m.  G.  M.  T.)  have  been  received. 


stations.  Observers. 


Remarks. 


Bradford 
Cambridge 
Cardington 
Carlisle   - 


England  and  Wales. 

J.  McLandsborougb 

H.  Todd. 

J.  McLaren. 

J.  Beil,  for  J.  Cartmell. 


*  The  "explanatory  pamphlet"  referred  to  is  a  circular  entitled  " Telegraphic 
Weather  Intelligence,"  printed  in  large  type  on  four  pages,  so  as  to  be  posted  up  on  a 
board. 
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stations. 

Observers. 

Bemarks. 

Chatham,  School  of  Mili- 

J. Conroy. 

tary  Engineeriiig. 

Dartmoor 

R.  E.  Power,  L.R.C J». 

— 

DoTer      -           -            - 

J.  Costello. 

— 

Dnrham  Observatory 

J.  Plummer,  ALA. 

Ceased  81st  March  1875. 

Eccles     - 

T.  Mackereth. 

— 

Fahnouth  Observatoiy    - 

The  Staff. 



Gloucester  County  Asylum 

E.  Toller 

CeasedSlst  Jan.  1875. 

Greenwich  Observatory  - 

The  Staff,  for  Sir  G.B.  Airy . 

.. 

Guernsey 

Dr.  Hoskins,  F.R.S. 

— 

Halifax,  Moorside 

L.  J.  Oossley. 

— 

Helston  -            -            - 

Dr.  Moyle. 

... 

Holyhead 

J.  Tilston. 

_ 

Jersey  (St.  Helier's)      - 

A.  P.  Amy. 

— 

Kew  Observatory 

The  Staff. 

— 

Leicester  (Museum) 

W.  J.  Harrison. 



Liverpool       Observatory 

.  J.  Hartnnp,  Jun. 

— 

(Bidston). 

Llandudno 

J.Nicol,M.D.    . 

Ceased  Slst  May  1875. 

Nottingham 

E.  J.  Lowe,  F.R.S. 

— 

Oscott  (St  Unrfs  Col.) 

Rev.  S.  Whitty. 

— 

Oxford,  Radcliffe  Obs.    - 

J.   Lucas,    for    Rev.    R. 
Main,  F.R.S. 

— 

Plymouth 

J.      Merrifield,      LL.D., 
F.R.A.S. 

— 

Scarborough 

F.  Shaw,  F.M.S. 

— 

Sheffield  - 

W.  F.  Cooper,  F.M.S. 

— - 

Shields  (North)  - 

J.  Irvine 

Ceased  15th  July  1875. 

SUloth     - 

Rev.  F.  Redford,   MJL, 
F.R.S.E. 

^^ 

Somerleyton 

Rev.  J.  Steward,  M.A.     - 

Ceased  15th  July  1875. 

St  Ann's  Head  (Milfoid 

J.  C.  Walker. 

— 

Haven). 

Stonyhurst  Observatory  - 

The  Staff. 

— 

Strathfleld  Turgiss 

Rev.  C.H.  Griffith,  M.A. 

— 

Streatley- 

Rev.  J.  Slatter 

Irregular. 

Truro  (Royallnstltution) 

W.  Newcombe. 

— 

Wisbeach 

S.  H.  MiUer,  F.M.S. 

Ceased  Slst  Jan.  1875. 

Worthing 
Yarmouth  (Norfolk) 

W.  J.  Harris,  F.M.S.      - 

Ceased  15th  June  1875. 

G.  T.  Watson. 

— 

Aberdeen  Observatory    - 


Ardrossan 

Glasgow  ObservatOTy 

Nairn 

Orkneys,  Sandwiek 

Stomoway 

Sumburgh  Head  - 

Thurso  - 


Scotland. 

The  Staff. 

W.  H.  Dunlop     - 

W.  McNeU. 

T-he  Staff. 

W.  D.  Penny. 

Rev.  C.  Clonstra,  LL.D. 

J.  Smith. 

W.  Lawrence 

J.  Trotter. 


Ceased  16th  Jan.  1875. 


Ceased  80th  April  1875. 


Armagh  Observatory 

Donaghadee 

Galway,  Queen's  College 

Kingstown 
Parsonstown 
Roche's  Point     - 
Valencia  Observatory 


Ireland. 

S.  Call  for  Dr.  Robinsoa 

J.  McGowan. 

B.  G.  Clare,  for  Professor 

Curtis. 
G.  Mitchell. 

J.  Dreyer  for  Lord  Rosse. 
W.  Kennedy. 
The  Staff. 
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Stations. 


Observers. 


Remarks. 


Bbitish  Colonies,  Possessions,  &c. 


Barbadoes 

Cape  of  Good  Hope 

Colombo 

Gibraltar 

Haliikz,  1SI.S. 

Malta      - 
Nassau  (Bahamas) 

Natal      - 

Scatari,  British  Cemetery 

Sierra  Leone 


T.  H.  Hunt,  A.H.C.*  - 
Sergt.  D.  £.  Hunt,  A.H.C. 
Sergeant  W.  F.  Hopkins, 

A.H.C. 
S.  Sergeant  J.  Brewster, 

A.H.C. 
Corporal    J.   Thompson., 

A.H.C. 
Priv.  E.  Dowling,  A.H.C. 
Suigeon-M^j.  J.  Jamieson, 

M.D. 
Priv.  G.  Sahnon,  A.H.C. 
Serg.  W.  H.  Lyne,  R.E. 
Surgeon  A.  Johnston. 


From  16th  March  1875. 
Ceased  3l8t  July  1875. 


Ceaaed  81st  May  1875. 


Summary. 



England  and  Wales 
Scotland  ... 
Ireland    - 

Colonies  and  British  Pos- 
sessions 

38 
9 

7 

10 

Total      . 

64 

♦  A.H.C.— Army  Hospital  Corps. 
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APPENDIX  XI. 

Fishery  Basoheters. 

List  of  Places  supplied  with  Fishery  Barometers. 


Those  supplied  during  the  years  1867-75  are  distinguished  by  an  asterisk. 


Shetland  Isles. — Sandsair,  Lerwick. 

Orkney  Isles. — Burray.     Kirkwall.* 

Scotland,  east  coast. — Stroma,  Staxigoe,  Wick,  Sarclet,  Lybster, 
Dunbeath,*  Fortmahomack,  Cromarty,  Avoch,  Nau*n,  Burghead, 
Portessie,  Port  Enockie,  Portsoy,*  l/Vliitehills,  Gardenstown,  Rose- 
hearty,  Pitullie,  Inverallochy,*  Findon,  Portlethen,  Stonehaven,* 
Arbroath,  Broughty  Ferry,  St.  Andrews,  Crail,  Celiardyke,  St. 
Mouance,*  Burntisland,  Newhaven. 

England,  east  coast — ^Berwick,  Beadnell,  North  Shields,  South 
Shields,  West  Hartlepool,  Staithes,  Scarborough,  Filey,  Flamborough, 
Bridlington  Quay,  Withemsea,  Hull,  Lynn,  WeSs,  Gorleston,  Harwich,* 
Brightlingsea,*  Wivenhoe,*  Margate,  Deal,  Eingsdown,  Dover. 

England,  south  coast. — Bognor,*  Portsea,  Ryde  and  Ventnor*  (2) 
(Isle  of  Wight),  Gorey  (Jersey),  Haslar  HospitaJ,*  Poole,  Weymouth, 
Portland,  Budleigh-Salterton,  Cawsand,  Mevagissey,  Gorranhaven, 
Devoran,  Portscath,*  Penryn,  Falmouth,  Newlyn,  Mousehole. 

Enaland,  south-west  coast.— St.  hresy  Hayle,  Port  Isaac,  Boscastle,* 
Fremington,  Bumham,  Highbridge. 

Wales. — ^Briton  Ferry,*  Swansea^  Angle,*  Milford,  Abersoch.* 

England,  north-west  coast. — Fleetwood,  Morecambe,  Maryport. 

Isle  of  Man.— Port  St.  Mary,*  Peel. 

Scotland,  south-west  coast. — ^Port  Patrick,*  Stranraer. 

Ireland,  east  coast.  —  Cushendall,*  Belfast,  Bangor,  Strangford, 
Ardglass,  Carlingford,*  Greenore,*  Dundalk,  Malahide,*  Howth, 
Kingstown,  (2). 

Ireland,  south  coast. — Dungarvan,  Kinsale,*  Crookhaven.* 

Ireland,  west  coast. — Valencia,  Dingle,  Tralee,  Ballina,*  Tribane,* 
Killybegs,*  Teelin,*  Burton  Port,  Bunbeg. 

Ireland,  north  coast. — Dunfanaghy,  Rathmullen,  Buncrana,*  Green- 
castle,*  Porti'ush.* 

Scotland,  west  coast. — Campbeltown,*  Portree  (Isle  of  Skye:, 
Plockton. 

Hebrides,  Stornoway,  Cromore,  Babyle,  Obb,  Ness. 

Summary  of  Instruments  on  Service. 

England  and  Wales  -  •  -  •  -  69 

Scotland       -  -  -  -  -  -  44 

Ireland         ...  .  .  .  -  29 

132 
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APPENDIX  XII. 

Donations  received  during  the  Year  1 875. 
Presented  by  Societies,  Institutions,  &c. 


Alg^en  . 


ikrlin 


Bombay  * 
Bnrnels 


Calcutta  • 


Carknihe 


Seryice  m^t^rologiqne  de 
I'AlgSrie. 


K.    Hydrographiaches 
Bnreau. 


K.  Statistiaches  Borean  - 

Ck>laba  Obaenratory 
Obaerratoire  Royal 


Meteorological  Oi&ce 


Surveyor  General's  Office 


Meteorologische    Central- 
Station. 


BoUetin    Mensuel,     1874,     Fart   II. 

pp.  1-232. 
Note   sar  les    niyellements    barom^ 
triques. 
By  Captain  H.  Brocaid. 
Hydrographische   Bfittheilungen.    m. 
Jahr^ng.  Nos.  1-6. 
Nachnchten      fur       Seefahrer,     V. 
Jahrgang.   No.  52.    VI.   Jahigang. 
Anleitung  lu  irissenschaftlichen  Beo- 
bachtungen  auf  Reisen. 
By  Dr.  G.  Neumayer.    See  also 
Hamburg. 
Freussische       Statiatik.        No.    82: 
Klimatologie        yon      Deutacbland, 
1848-1872.  Nos.  33  and  34:  Monthly 
means  of  Pressure,  Temperature,  ficc. 
for  1873-4. 
By  H.  W.  Dove,  F.R.S.  (See  also 
Dove.) 
Report   for  year   ending   30th   June 
1875. 
By.  C.  Chambers,  F.R.S. 
Annales,  1874-5.    1876,  pp.  1-32. 
Note    sur  la  temperature    de   lliiyer 
1874-5.     Quelques    nombres  carao- 
t^ristiques  relatifr  k  la  tempteture  de 
Bruxelles. 
La   direction  de  PaiguiUe  aimant^  iL 
Bruxelles  en  1875.    Etoiles  filantes ; 
les  Fers^ides  en  1875.  La  tempdte  du 
12  Mars  1876.    Elements  climatolo- 
giques  de  la  ville  de  Bruxelles  pendant 
U  p&iode  d^ennale  1864-75.  Notice 
sur  Tobservatoire.    Sur  la  p^riodede 
froid  du  mois  de  D^oembre  1875. 
By  M.  E.  Quetelet. 
Meteorological  Report  for  1874. 
Abstract  of  Observations,  Sept   1874 

to  July  1875. 
Weekly  Report  of  RainfiOl,  Nov.  1874 

toOctr.1875. 
Telegraphic  Reports,  Nov.    1874    to 

Octr.  1875. 
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PREFACE. 


The  Meteorological  Committee  has  consisted  of 
Fellows  of  the  Royal  Society  who  have  been  nomi« 
nated  by  its  President  and  Council,  at  the  request  of 
the  Board  of  Trade,  for  the  purpose  of  superintending 
the  Meteorological  duties  formerly  undertaken  by  a 
Government  Department,  under  the  charge  of  Admiral 
FitzB/Oy. 

The  Committee  have  been  credited  with  a  sum  of 
£10,000,  voted  annually  in  the  Estimates  since  1866, 
for  the  administration  of  which  they  have  been  wholly 
responsible. 

The  services  of  the  Committee  have  been  entirely  ^ 
gratuitous. 

The  Meetings  of  the  Committee  have  been  held 
regularly  once  a  fortnight,  or  oftener  when  necessary, 
when  every  subject  on  which  action  has  to  be  taken 
by  their  executive  officers  has  received  their  careful 
consideration. 


MEMBERS  OF   THE   COMMITTEE   FROM  THE 

COMMENCEMENT  :— 

Appointed. 
General  Sir  E.  Sabine,  R.  A.,  E.C.B., 


Chairman           -            -            -            - 

1866. 

Mr.  De  La  Rue     -            -  .         - 

1866. 

Captain  F.  J.  0.  Evans,  C.B.,  Hydro- 

grapher  to  the  Admiralty 

1874. 

Mr.  Francis  Galton         -           •           - 

1866. 

Mr.  Gassiot           .            -            -            - 

1866. 

Prof.  W.  A.  Mttxer 

1866. 

Deceased  1870. 

Rear- Admiral  G.  II.  Richards,  C.B. 

1866. 

The  Earl  of  Rosse            -            -            - 

1873. 

Major-General  W.  J.  Smythe,  R.A. 

1866. 

Mr.  W.  Spottiswoode      -            -            - 

1866. 

Resigned  1873. 

Lieut.-General  R.  Strachby,  R.E.,  C.S.I. 

1873. 

Sir  C.  Wheatstone 

1871. 

Deceased  1875. 

May  1877. 
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REPORT         ' 

For  the  Period  of  Seventeen  Months,  ending  31st 

May  1877. 


PAKT  L 

At  the  close  of  the  last  Annual  Report  it  was  announced  that  Introductory. 
the  Treasury  had,  in  the  month  of  November  1875,  appointed  a  ^^^^rary  ' 
Committee  to  inquire,  firstly,  into  the  results  hitherto  attained  by  Committee. 
the  Office,  and,  secondly,  into  th^  best  method  of  admi^ifftration 
of  the  funds  supplied  by  the  Government  for  the  service  of 
Meteorology.  i 

The  Committee,  as  finally  constituted,  consist^  of  the  following 
gentlemen : — 


Sir  W.  Stirling  Maxwell,  Bt., 

K,T,,M,P. 
T.  Brassey,  Esq.,  M.P. 
T.  H.  Farrer,  Esq. 
Fras.  Galton,  Esq.,  F.R.S. 


J.  D.  Hooker,  M.D.,  O.B., 

President  B.Sr 
R.  R.  W.  Lingen,  Esq.,  C.B. 
D.  Milne  Home,  E8q.,F.R.S.E. 
Lieut-General  R.    Strachey, 

R.E.,  CtS.I.,  F.R.S. 


The  Committee  sat  for  the  first  seven  months  of  1876,  and  Eesignation  of 
their  Report,  with  Evidence,  &c.,  was  presented  to  Parliament  in  Committee. 
February  1877.  One  of  the  principal  recommendations  of  this 
Report  is  to  the  effect  that  the  future  management  of  the  Office 
should  be  vested  in  a  paid  Council  The  Committee,  having  been 
informed  that  the  Treasury  intended  to  adopt  this  recommendation, 
tendered  to  the  Royal  Society  their  resignation  at  the  end  of 
March  1877,  this  being  the  close  of  the  financial  year.  The 
President  and  Council  of  the  Society  having  requested  them  to 
retain  office  for  the  space  of  two  months  longer,  it  has  l^een  neces- 
sary to  embrace,  in  the  present  Report,  the  entire  period  from 
January  1,  1876,  to  May  31,  1877. 

The  administration  of  the  Office  has  remained  unaltered  during 
that  period,  being  vested  in  Mr.  Robert  H.  Scott  as  Director, 
and  Captain  Henry  Toynbee  as  Marine  Superintendent. 

The  only  event  requiring  special  notice  during  the  period  under  Meeting  of 
review  has  been  the  meeting  of  the  Permanent  Committee  of  the  S^™^!^ 
Vienna  Congress  which  took  place  at  the  Office  in  the  month  of    ^™°" 
April  1876.     It  was  attended  by  the  following  gentlemen:— 

Monsieur  Bruhns  -  -  Saxony. 

„        Buys  Ballot  -  -  Holland.     (President.) 

«        Canton!  -  -  Italy. 

„        Mohn  -  -  -.  Norway. 

„        Scott   -  -  -  England.    (Secretary.) 

,,        Wild    -  -  Russia. 
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The  only  member  absent  was  Prof.  Jelinek  (Austria)^  and  it 
has  been  a  matter  of  deep  regret  to  all  Meteorologists  that  the 
illness  which  prevented  hia  undertaking  the  journey  to  London  at 
Easter,  had  a  fatal  issue  in  October  of  the  same  year. 

The  work  of  the  Office  will,  as  usual,  be  considered  under  its 
three  subdivisions : — 

I.  Ocean  Meteorology, 
II.  Weather  Telegraphy. 
III.  Land  Meteorology  of  the  British  Islands. 

I. — Ocean  Meteoeolooy. 

Issue  of  t;Tjq   method  which  has  been  followed  by  the  Office,  as  in 

°**°  *      preceding  years,   in  the  study  of  the  Meteorology  of  the  Sea 
has  been  to  supply  instruments  of  the  best  quality,  and  duly 
verified  at  Kew  Observatory,  to  captains  of  merchant  vessels  on 
loan,  on  condition  of  their  returning  the  instruments,  and  the  log 
of  the  observations  made  with  them,  to  the  Office  at  the  com- 
pletion of  the  voyage.     The  regular  outfit  of  a  ship  consists  of — 
1  Barometer  (Kew  pattern). 
6  Thermometers,  with  a  thermometer  screen. 
4  Hydrometers. 
The  observations  are  recorded  in  a  regular  Form  of  Log,  which 
is  supplied  with  the  instruments,  while  for  the  actual  entry  of 
the  observations  a  Bough  Book  is  supplied,  which  is  retained  by 
the  captain,  its  contents  having  been  copied  into  the  Meteoro- 
logical Log. 

g^ytothe  As  regards  the  Royal  Navy,  Her  Majesty's  ships  have  been 
^  *^*  supplied  by  the  Office  since  its  foundation  in  1854,  with  all  the 
Meteorological  instruments  used  in  the  service,  there  being  no 
condition  as  to  the  return  of  observations  to  the  Meteorological 
Office,  for  as  a  matter  of  course  the  records  of  observations  made 
by  naval  officers  are  returned  to  the  Admiralty.  It  is  therefore 
perfectly  optional  with  the  observers  whether  or  not  they  keep  the 
Meteorological  Log  of  the  Office  in  addition  to  the  regular  record 
of  observations  required  by  the  rules  of  the  service.  The  Com- 
mittee are,  however,  glad  to  say  that  they  have  received  eleven 
Lo^s  (Weather  Book  Registers)  of  very  high  value  from  Her 
Majesty's  ships  during  the  year. 

Agencies.  In  order  to  meet  the  requirements  of  this  system  of  supply  to 

the  Merchant  Service,  a  stock  of  instruments  is  kept  at  the  Office 
in  London,  and  in  addition  to  the  supply  of  instruments  direct 
from  the  Office  in  London,  a  stock  is  also  kept  at  some  of  the 
more  important  seaports,  e.^.,  at,  Liverpool,  Glasgow.  Aberdeen, 
Hull,  Dundee,  and  Southampton,  the  Agents  in  charge  of  them 
receiving  a  fee  for  each  case  of  issue  and  return,  and  a  further 
fee  for  each  observer  obtained  through  them  who  furnishes  first- 
class  observations.  The  names  of  all  applicants  for  instruments  are 
submitted  to  Captain  Toynbee  for  approval  prior  to  the  supply. 

As  soon  Bs  a  log  is  received  at  the  Office  it  is  examined  and 
classified,  and  an  acknowledgment  is  immediately  made  to  the 


of  the  Boyal  Society. 


captain  sending  it.  At  the  same  time,  if  explanations  on  any  Examination 
points  arising  out  of  the  inspection  of  the  log  are  considered  to  be  of  logs, 
desirable,  the  captain  or  other  pfficer  who  has  charge  of  the 
instruments  is  requested  tp  furnish  the  information,  while  the 
circumstances  are  still  fresh  in  his  memory.  Beplies  received  from 
the  captain  are  at  once  noted  in  the  log  for  future  reference  when 
the  observations  are  discussed* 

Such  hydrographical  notices  (eleven  in  number)  as  were  con- 
tained  in  the  logs  received  during  the  year  have  been,  as  usual^ 
copied  and  transmitted  to  the  Hydrographical  Department  of  the 
Admiralty. 

Logs  are  classified  according  to  their  quality  into  4  grades. 
''•Excellent,"  *'  Very  good,"  "Good,"  "Middling.'' 

Up  the  end  of  1876  to  each  observer  who  has  obtained  the  Presentation 
mark  «  excellent,"  a  copy  of  the  Atlantic  Pilot  Charts,  or  of  the  ll^^"" 
Wind  and  Weather  Charts  of  the  Atlantic,  Pacific,  and  Indian  ^  ^^*^ 
Oceans,    published    by    the    Admiralty,    has    been    presented. 
Observers  who  have  ahready  received  these  Charts,  and  who  may 
have  continued  to  observe  for  the  Ofi&ce,  have  had  the  special 
thanks  of  the  Committee  for  each  register  which  has  received  the 
mark  of  "  excellent."    They  have  also  received  such  publications 
of  the  OflSce  as  were  likely  to  be  of  interest  to  them. 

The  names  which  have  been  added  since  March  3l8t,  1876, 
to  the  lists  given  in  previous  reports,  are  as  follow  : 


Presentation  of  Charts. 


Captun's  Name. 
•AUen,  Frederick  W. 

Blomfield,  Henry   - 

Brown,  Alfred  John 

Buchan,  James 

Churchill,  Orford,  R.N.      - 
f  Frederick,  George  C,  R.N. 

Gordon,  James 

Innes,  George 
Jackson,  J.  N.       - 
Marshall,  David     - 
Murdoch,  Henry    - 
Napier,  Richard  Henry,  R.N. 
North,  William  George 
Owen,  Robert 
Peebles,  R.  -  - 

JPritchard,  Charles  E.,  R.N. 
Raeburn,  John,  R.N.R. 
Ruthven,  Jocelyn  Fitzgerald 
Shearer,  George     - 
Turner,  Edward  Wrake 
Wharton,  William  J.  L.,  R.N. 


Ship. 
"  Collingwood." 
«*  Thomas  Stephens." 
*•  Maroon." 
"  Commewyne." 
H.M.S.  "Ariel." 
H.M.S.  "Fawn." 
S.S.    ''City    of  Ox- 
ford." 
"  Silistrla." 
"  Knowsley  Hall." 
"  Ardgowan." 
"  Denbighshire." 
H.M.S.  "Nassau." 
S.S.  "  West  Riding." 
"  Victoria  Cross." 
"  Margaret  Gal- 

braiih." 
H.M.S.  «  Ariel." 
"  Airlie." 
"  Whittington." 
"Early  Mom." 
"Mertola." 
H.M.S.  "Fawn." 


'  Chief  Officer.        |  Sub-Lieutenant.        %  Navigating  Sub-Lieutenant, 
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FreBentation 
of  charts  to 
•obseiTen. 


The  Committee  have  not  considered  it  to  eome  within  their 
functions  to  present  Admiralty  Charts  to  officer  in  the  BoydL 
Navj;  but  have  not  failed  to  send  letters  of  thanks  to  diose 
gentlemen. 

Since  the  appearance  of  the  Charts  for  the  Equatorial  r^<m 
of  the  Atlantic*  which  were  published  in  the  month  of  Febmary 
1877,  the  Committee  have  presented  copies  of  this  wodc 
for  observations  classed  ^excellent/'  instead  of  the  Admiralty 
Charts.  Such  charts  are  issued  with  a  special  label  bearing  a  com- 
pUmentary  inscription,  and  have  been  given  to  officers  in  the 
Boyal  Navy  as  well  as  in  the  Mercantile  Marine.  The  distriba- 
don  of  these  charts  has  not,  liowever,  been  limited  to  the  observers 
for  whom  the  mark  ^  excellent "  has  been  recorded,  but  has  been 
extended  to  those  who  have  merited  the  class  "  very  good,"  in 
order  in  some  measure  to  carry  out  an  implied  understanding 
that  observers  who  are  entirely  unpaid  should  at  least  receive  such 
published  results  as  may  be  derived  fmm  the  discussion  of  ibeir 
records. 

In  Appendix  II.  will  be  found  a  list  of  the  observers  whose 
logs  have  been  classed  as  '^  excellent,"  since  the  beginning  of  the 
year  1869.  Some  of  the  names  in  the  list  are  those  of  observers 
who  have  regularly  supplied  information  to  the  Office  for  many 
years. 
4QaAlit7  of  logs.  The  following  figures  show  the  total  number  of  logs,  and  the 
number  of  first-class  logs,  marked  "  excellent,*^  which  have  been 
received  each  year  from  the  Mercantile  Marine  since  the  manage- 
ment of  the  Office  has  been  under  the  Meteorological  Committee. 


Total  No. 

No.  of 

VgOf 

Total  No. 

No.  of 

7o<rf 

Year. 

of  Logs 

Excellent 

Excellent 

Year^ 

of  Logs 

Excellent 

Excellent 

received. 

Logs. 

Logs. 

received. 

Log.. 

Log.. 

1867 

21 

7 

33 

1873 

92 

52 

57 

1868 

50 

10 

20 

1874 

88 

56 

64 

1869 

67 

21 

31 

1875 

78 

56 

72 

1870 

81 

41 

51 

1876 

92 

67 

73 

1871 

150 

72 

48 

1877 

}" 

17 

81 

1872 

110 

64 

58 

3  months. 

These  figures  show  a  steady  and  unmistakeable  improvement  in 
the  quality  of  the  information  received  by  the  Office. 

The  geographical  distribution  of  the  voyages  on  which  observa- 


♦  Charts  of  Meteorological  Data  for  the  Nine  10°  squares  of  the  Atlantic  which  lie 
between  20^  N.,  and  lO"*  S.,  and  extend  from  lO""  to  40''  W.,  with  accompanjing 
Remarks,  ending  with  the  Best  Boates  accross  the  Equator.  24«.  London.  Potter 
^  Stanford. 
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tions  were  being  taken  at  the  close  of  each  of  the  years  1870-6,  liocalitiee 
and  on  the  16th  May  1877,  was  as  follows :  ▼^?^<}«  o^^ 

obtained. 


Dec.  81 

Dec.  81 

Dec.  81 

Deo.  81 

Dec  81 

Dec.  81 

May  16 

1870. 

1871. 

1872. 

1878. 

1874. 

1875* 

1877. 

To  Baffin's  Bay  or  Gieenland 

5 

3 

7 

5 

3 

6 

3 

„  Eaat  Coast,  North  America 

22 

17 

10 

9 

10 

•  9 

14 

On  East 

3 

3 

3 

3 

4 

2 

4 

To  West         -            -           - 

— 

.^ 

5 

3 

4 

3 

8 

To  West  Indies 

5 

8 

4 

5 

4 

3 

8 

„  Bast  Coast,  South  America 

4 

3 

1 

8 

2 

— 

4 

„  West           „           „ 

11 

10 

10 

5 

7 

8 

7 

„  West  Coast  of  Africa 

2 

3 

3 

3 

— 

— 

— 

On  East          -            -            - 

— 

— 

— 

1 

1 

— 

— 

To  Australia  and  New  Zealand 

15 

7 

10 

8 

17 

18 

21 

„  India,  vi&  the  Cape 

29 

26 

24 

19 

16 

25 

37 

„       Suez 

4 

3 

3 

1 

3 

2 

6 

In  Indian  Seas 

2 

2 

3 

2 

1 

— 

— . 

To  China  Seas,  viA  the  Cape  - 

11 

6 

3 

2 

— 

— 

— 

„               Suez   - 

2 

1 

1 

3 

3 

3 

4 

To  Mediterranean  Ports 

— 

2 

2 

1 

1 

3 

8  - 

„  Home  Ports 

— 

3 

4 

2 

2 

'  3 

4 

„  the  White  Sea,  or  Kara  Sea 

— 

— 





1 

_ 

1 

^  the  Baltic  -           -           - 

— 

— 

— 

— 

— 

1 

3 

i 

115 

97 

93 

75 

79 

86 

117 

The  Committee  cannot  but  regret  that  the  number  of 
observers  co-operating  with  them  still  remains  small  when 
compared  with  the  strength  of  the  Merchant  navy  of  England, 
as  will  be  seen  from  the  figures  just  quoted,  but  it  must  be 
remembered  that  the  duty  of  observing  regularly  and  frequently 
entails  a  considerable  amount  of  attention  and  responsibility,  so 
that  it  is  necessary  that  the  captain  should  be  supported  by  a 
zealous  staff  of  officers,  to  enable  him  to  keep  a  full  log.  It  is 
not,  however,  to  be  inferred  that  the  goodness  of  the  log  depends 
on  the  size  of  the  vessel. 

In  order  to  bring  before  the  notice  of  possible  observers  the  Collection  of 
nature  of  the  work  of  the  Office,  circulars  were  issued  in  1876,  observations. 
as  in  preceding  years,  to  the  various  shipping  offices,  &c.,  in  con- 
nexion with   the   Board   of  Trade,  and  by  these   means   much 
valuable  co-operation  in  the  work  of  observing  has  been  secured. 

It  has  been  frequently  remarked  that  the  efforts  of  the  Office  irregular  dis- 
should  be  principally  directed  to  the  procuring  of  observations  tribution  of 
from  the  less  frequented  parts  of  the  sea,  but  it  has  been  hitherto  "^*®^^- 
impracticable  to  carry  out  the  suggestion,  because  observations  at 
sea  are  only  obtainable  in  sufficient  numbers  from  the  tracks  of  the 
regular  voyages,  and  when  the  comparatively  small  proportion  of 
ships  at  sea  whose  commanders  take  observations,  is  taken  into 
account,  it  will  easily  be  seen  that  there  is  little  chance  of  amassing 
material  for  any  district  not  comprised  in  the  main  ocean  highways. 

The  number  of  observers,  however,  shows  a  steady  and  satis- 
factory increase,  and  this  increase  has  not  been  attained  at  the  cost 
of  a  falling  off  in  the  quality  of  the  observation^  as  is  seen  from 
the  table  on  page  8. 
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Irregular  dis- 
tribution of 
materials. 


Charts  of  dis- 
tribution of 


materials. 


Progress  of 
the  work. 
Equatorial 
region  of  the 
Atlantic. 


The  table  just  given  shows  that  practically  the  information  \& 
only  being  collected  for  the  routes  to  India  and  Australia,  to  New 
York,  and  to  the  West  Coast  of  South  America.  Of  these 
routes  three  follow  identical  lines  from  England  to  the  equator, 
whereas  the  entire  regions  of  the  Central  and  Northern  Pacific, 
of  the  North  Coast  of  South  America,  and  the  Caribbean  Sea  are 
all  but  utterly  unrepresented. 

Appendix  III.  gives  a  list  of  all  the  logs  and  other  documents 
received  at  the  Office  during  the  year,  and  in  Part  II.  wiU  be 
found  a  complete  analysis  of  the  information  existing  in  the  Office 
for  each  district  of  the  ocean,  and  for  each  month. 

The  whole  surface  of  the  globe  has  been  divided  into  squares 
of  10  degrees  of  latitude  and  longitude,  and  the  charts  show  the 
number  of  days'  observations  existing  for  each  square  and  for 
each  month  in  the  first  4,000  documents  in  the  Office.  The 
Committee  would  ventiu*e  to  point  out  that  these  charts  give  a 
more  correct  idea  of  the  amount  of  material  really  available  for 
the  discussion  of  Ocean  Meteorology — a  most  important  branch  of 
terrestrial  physics  — than  anything  which  has  as  yet  been  pub- 
lished. The  only  other  Office  which  contains  a  mass  of  material 
of  high  character  comparable  in  amount  with  that  existing  in 
the  Meteorological  Office  is  that  of  the  Royal  Meteorological 
Institution  of  the  Netherlands  at  Utrecht,  but  these  latter 
observations  principally  refer  to  the  routes  between  Holland  and 
the  Dutch  East  Indies. 

The  Pacific  at  least  is  and  is  likely  to  remain  a  region  com- 
paratively little  known  as  regards  its  meteorology,  from  want  of 
observations,  for  many  years  to  come. 

As  regards  the  progress  of  the  discussions  carried  on  by  the 
staff  during  the  period  of  this  report,  the  charts  for  the  entire 
district  of  nine  ten-degree  squares  extending  from  Latitude  20^ 
N.  to  10°  S.  and  from  Longitude  10°  to  40°  W.  have  been  pub- 
lished. This  district  is  shown  in  the  subjoined  woodcut.  The 
charts  are  subdivided  into  areas  of  5°  of  Longitude  and  2°  of 
Latitude,  as  indicated  in  the  diagram,  and  each  chart  contains  the 
data  of  three  ten  degree  squares  for  one  month.  It  is  hardlj 
necessary  to  say  that  the  reason  for  taking  minuter  subdivisions  as 
to  latitude  than  as  to  longitude  is  that  the  changes  are  much 
more  pronounced  in  that  direction  than  in  the  other. 


In  addition  to  the  charts  now  under  consideration,  stretching 
from  shore  to  shore  of  the  Atlantic,  there  are  given  also  diagrams 
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showing  the  direction  of  wind  in  connexion  with  atmospherical  pros-  Equatorial 
sure  and  temperature,  and  of  ocean  currents  with  sea-temperature,  region  of  the 

In  the  Eemarks,  which  refer  to  single  degree  Squares,  copious  ^' 

quotations  are  made  from  the  logs  in  relation  to  the  various 
phenomena  which  come  under  the  seaman's  observation,  such 
as  the  weather,  the  wind,  the  motion  of  the  clouds  in  relation 
to  the  lower  wind,  the  direction  of  the  swell,  the  colour  and 
luminosity  of  the  sea,  and  the  current  rips;  as  well  as  infor- 
mation relating  to  the  birds,  fish,  and  insects  that  are  met  with, 
and  the  variation  from  month  to  month  of  the  localities  in  which 
they  are  seen,  and  also  appearances  of  submarine  volcanic  action 
in  certain  localities.    The  Uemarks  compose  a  4to  volume  of  550  pp. 

By  these  investigations  it  is  believed  that  important  light  has 
been  thrown  on  several  subjects  of  general  as  well  as  of  special 
interest. 

In  these  discussions  the  object  of  the  Meteorological  Office  has 
been  to  determine  the  meteorological  statistics  of  limited  portions 
of  the  ocean  in  each  separate  month  by  means  of  results  obtained 
by  the  discussion  of  original  observations  extracted  from  the  logs 
in  the  Office. 

The  material  available  for  the  part  of  the  Atlantic,  between  the 
parallels  of  20°  N.  and  10°  S.,  which  lies  east  and  west  of  the 
nine  Squares  which  hav3  been  dealt  with  is  so  scanty  that  its  dis- 
cussion would  not  be  likely  to  lead  to  any  practical  results ;  this 
will  easily  be  conceived  from  the  fact  that  91  per  cent  of  the 
entire  information  in  the  Office  for  the  entire  Atlantic  between 
the  parallels  of  latitude  which  have  been  named  was  concentrated 
in  the  nine  Squares  in  question. 

The  Office  having  thus  completed  the  examination  of  the  dis-  South  point  of 
trict  close  to  the  Equator  in  the  Atlantic  Ocean,  about  the  most  ^^^^ 
important  and  interesting  to  the  navigator  and  meteorologist  of 
any  region  in  the  world,  commenced  in  1875  the  investigation 
of  the  meteorology  of  another  great  district  lying  on  the  high  road 
between  Europe  and  the  Indian  and  Australian  seas,  that  of  the 
Cape  of  Good  Hope.  This  work  is  now  fully  in  operation,  and 
the  preliminary  correction  and  extraction  of  the  observations  into 
Data  Books  will  probably  be  completed  by  about  August  1878. 

The  actual  district  to  be  worked  upon  is  shown  in  the  subjoined 
chart,  and  the  degree  of  minuteness  to  which  the  discussion  will 
be  carried  will  be  determined  when  the  work  is  in  a  more 
advanced  stage  than  is  at  present  the  case. 
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into  weather 
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Division  of 
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In  addition  to  the  regular  work  of  the  Office  the^  M«ue 
Branch  has  been  for  some  time  engaged  on  the  diBoussion  of  the 
weather  over  the  North  Atlantic  during  the  month  of  August, 
1873.  This  inquiry  has  abreadj  been  mentioned  in  the  recent 
Reports  of  the  Office.  All  British  shipowners  were  incited  t9 
send  in  materials,  and  the  result  has  been  that  280  logs  were 
collected,  a  larger  number  than  has  ever  before  been  aYaikble 
for  any  similar  discussion. 

The  object  of  the  investigation  has  been  to  illustrate  the  rise 
«nd  piiogress  of  a  very  severe  hurricane  whic^i  caused  the  loss  of 
upwards  of  500  lives,  and  the  destruction  or  damage  of  more 
than  1,000  ships  and  of  nearly  as  many  buildings  in  Cape  Breton, 
Nova  Scotia,  and  Labrador,  and  which  was  reported  finally  to 
have  crossed  the  Atlantic. 

Daily  synchronous  charts  for  tUe  whole  month  for  0  h.  48  p.SL 
Greenwich  time  have  been  constructed,  and  these  are  also  in- 
tended to  give  a  general  idea  of  the  normal  winds  and  weather 
over  the  Atlantic  in  the  month  of  August.  For  each  day  about 
200  observations  taken  at  sea  have  been  charted  in  connectbn 
with  the  land  observations  taken  in  Europe  and  America^  and 
much  light  has  been  thrown  on  the  important  subject,  of  the 
propagation  of  storms  across  the  Atlantia. 

These  charts  prove  unquestionably : —  ' 

I.  That  the  particular  hurricane  which  was  so  destructive  on 
the  American  coast  died  out  in  the  neighbourhood  of 
Newfoundland. 

II.  That  at  the  time  that  it  was  raging  two  other  cyclonic 
disturbances  existed  between  Europe  and  America. 

III.  That  during  the  month  of  August  1873  not  a  sbgle 
American  storm  is  traceable  to  Europe,  although  oar 
storms  probably  originated  over  the  Atlantic  Ocettu. 

The  charts  and  explanatory  letterpress  are  now  in  the  press. 

The  Committee,  in  concluding  the  portion  of  their  Report  which 
refers  to  Ocean  Meteorology  would  observe  that  a  glance  at  the 
figures  on  any  one  of  the  charts  in  Part  II.  is  sufficient  to  show 
that  the  amount  of  material  existing  in  the  Office  enormously 
exceeds  anything  with  which  the  staff  could  have  a'  prospect  of 
coping  within  a  reasonable  time.  Suggestions  have  been  made 
in  various  quarters  for  meeting  this  difficulty  and  rendering  the 
information  accessible  to  those  who  have  leisure  and  ability  to  deal 
with  it. 

One  of  the  most  obvious  of  these  is,  that  the  original  documents, 
the  logs  themselves,  when  the  material  in  them  for  any  particular 
district  has  been  copied,  should  be  sent  from  place  to  place  for  use 
in  discussions  relating  to  other  areas.  This  is,  however,  entirely 
impracticable.  The  first  step  in  the  discussion,  the  copying 
into  Data  Books,  sifts  the  material  .according  to  geographical 
locality  and  to  time.  By  this  means  all  the  information  for  each 
month,  and  for  each  degree  of  latitude  and  longitude,  is  shown  in 
its  proper  opening  in  the  data  book  as  explained  in  the  Report  of 
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the  Office  for  1867,  pp.  8  and  60.    It  is,  however,  obvious  that  by  Bivirion  of 
such  a  process  the  consecutive  observations  in  each  log  are  taken  ^^^ 
OBft  of  their  natur&l  relation  to  each  other,  and,  as  rn^the  conrse  of      "  *"* 
the  dfecusaion,  queatioBS  frequently  arise  as  to  the  correctness  of* 
iftdlviduflkl  figures,  &c.,  which  can  only  be  answered  by  a  x^mn- 
parison  of  the  observations  in  question  with  those  which  have 
immediately  preceded  or  followed  them,  it  is  indispensable  that* 
the  original  logs  should  be  retained  in  the  Office,  so  that  they  may 
be  at  ^1  times  accessible. 

There  is,  therefore,  no  other  way  than  to  supply  copies  of  the  Cost  of 
data  to  applicants.  This  is,  however,  a  costly  process,  for  the  pro-  copying- 
portion  which  the  expense  of  preparation  of  the  material  and 
copying  it  into  data  books,  as  above  de^fcribed,  bears  to  the  final 
cost  of  discussion  and  charting,  is  very  large.  ^In  fact,  the  experif- 
enceof  the  Office  goes  to  show  that  on  an  average  1,000  sets  of 
observations  can  be  corrected  and  copied  for  about  8J.,  while  they 
can-  subsequently  be  discussed  and  chatted  in  the  same  way  as  is 
done  in  the  Office  for  about  5/. 

The  India  Office  has  undertaken  the  discussion  of  the  meteoro-  iDformation 
logy  of  th^  Northern  Indian  Ocean,  and  the  Bay  of  Bengcd,  and  a  sappKed  to 
copy  of  the  information  for  that  region  existing  in  the  Office  for  ^^^^  °®^' 
the  motith  of  January  was  sent  to  Mr.  Blanfi3rd  in  July  1876.' 
The  expense  of  copying,  exclusive  of  the  cost  of  data  books,  &c., 
was  94/.  85. 4d.,  and  was  borne  by  the  India  Office.  As  the  number 
of  observations  copied  was  about  11,400,  the  expense  has  been  in 
very  close  accordance  with  the  estimate  quoted. 

in   the   Report  it  was  mentioned  that  the   Committee  had  Proposed 
made  proposals  to  the  Offices  at  Utrecht  and  Hamburg  to  supply  ^^^i^nto 
them  with  information  on  similar  terms  to  those  just  mentioned,  Hamburg. 
and  6n  the  ^th  of  January  1877   Dr.  Neumayer,  the  Director- 
of  the  Deutsche  Seewarte  at  Hamburg,  made  an  application  for 
a  copy  of  the  information  existing  in  the  Office  for  the  western 
part  of  the  Atlantic  from  20°  to  60*"  N.,  and  from  0^  to  30°  W. 
The  Committee  at  once  signified  their  readiness  to  meet  his  wishes, 
but  as  the  amount  of  work  would  be  very  serious,  (nearly  200,000 
sets  of  observations),  and  the  cost  proportionately  heavy,  they 
intimated  to  him  that  it  would  be  advisable  that  the  negotiations 
for  an  inftemational  operation  of  such  magnitude  should  be  con- 
ducted in  a  more  formal  way  through  the  respective  Governments 
ilian  by  a  simple  arrangement  between  the  two  Offices. 

Appendix  TV.  contains  a  list  of  the  contents  of  the  publications 
issued  by  the  Office  during  the  year^  in  continuation  of  that  given 
in  the  Report  for  1875,  p.  37. 

In  Appendix  V.  will  be  found  a  list  of  all  the  instruments  stock  of 
supplied  to  ships  in  the  Royal  Navy  during  the  year,  with  a  instruments, 
statement  of  the  entire  stock  and  distribution  of  instruments 
standing  on  the  books  to  the  account  of  the  Admiralty  on  the 
3l8t  March  1876.  This  latter  statement  is  prepared  from 
the  latest  returns  furnished  by  the  storekeepers  at  the  respective 
dockyards,  &e. 

Appendix  VI.  gives  similar  information  with  regard  to  the 
Board  of  Trade  instruments. 
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II. — Weatheb  Telegraphy. 

Some  changes  of  considerable  importance  have  been  made  in 
this  department  of  the  Office  in  the  year  1876 :  the  maintenance 
of  a  daily  service  at  6  p.nL>  as  will  be  more  fully  explained  later 
on,  and  the  temporary  institution  of  a  Sunday  morning  service^ 
which  was  set  on  foot  early  in  November  1876. 

The  communication  with  all  the  stations  has  been  maintained 
regularly  throughout  the  year,  with  .the  exceptions  of  Sumburgh 
Head  and  Scilly.  In  the  last  report  it  was  stated  that  the  com« 
munication  with  Shetland  was  at  that  time  most  imperfect.  This 
was  rectified  in  the  month  of  Au^ust^  to  be,  however,  again 
interrupted  early  in  November  and  had  not  been  restored  up 
to  the  end  of  May  1877.  It  will  easily  be  seen  that  the 
great  difficulty  experienced  in  keeping  the  cable  to  Shetland  in 
working  order^  furnishes  strong  grounds  for  fearing  that  a  cable  to 
the  Faroes  or  Iceland  will  never  be  laid,  so  that  we  shall  prac- 
tically remain  dependent  on  our  own  stations  for  information  from 
the  northward. 

The  cable  to  Scillv  parted  at  the  end  of  1875,  and  was  repured 
in  August  1876^  to  break  again  in  the  beginning  of  1877  ;  since 
that  date  the  Office  has  been  again  deprived  of  its  reports  from 
that  very  important  outpost.  It  may  be  hoped^  however,  that 
thid  line  may  soon  again  be  restored. 

In  this  connexion  it  may  be  observed  that  one  direction  in  wUch 
a  material  improvement  of  the  reporting  service  might  be  attained, 
were  more  funds  available  for  the  purpose,  is  that  of  the  estab- 
lishment of  new  stations  on  the  more  exposed  parts  of  the  coast 

The  desirability  of  obtiuning  information  from  the  North- West 
coast  of  Ireland  has  been  mentioned  more  than  once  in  the  reports 
of  the  Office,  for  the  existing  station  of  Oreencastle,  or  rather 
Moville,  on  Lough  Foyle  is  much  sheltered  from  westerly  winds, 
and  from  all  but  a  northerly  sea.  The  Committee  would  now 
point  out  that  the  coast  of  Devon  and  Cornwall  is  but  poorly 
represented  on  the  Daily  Weather  Charts  by  Plymouth,  especially 
during  the  hitherto  too-frequent  suspension  of  the  intelligence  from 
Scilly.  To  establish  stations  at  the  Lizard,  Prawle  Point,  the  Start, 
or  even  Rame  Head  would  entail  serious  additional  expenditure ; 
and  considering  the  importance  of  Plymouth  as  a  naval  station,  it 
seems  hardly  advisable  to  omit  that  port  from  the  list  of  reporting 
stations,  as  would  be  done  if  any  of  those  named  were  substituted 
for  it. 

When  the  telegraphic  service  was  first  organized  by  Admiral 
FitzBoy,  reports  were  regularly  received  from  Jersey ;  and  now 
that  Postal  Telegraphic  communication  has  been  established 
with  the  Channel  Islands,  the  Committee  have  authorised  the  re- 
commencement of  these  reports  from  Jersey,  which  have  been 
interrupted  for  12  years.  Negotiations  are  now  in  progress  for 
the  reorganisation  of  the  service. 

The  Office  has  not  been  forgetful  of  the  importance  of  infor- 
mation from  stations  at  high  level?,  if  this  were  at  all  procurable. 
Such    stations    would   be    the   summit  level  of    the    JSiidland 
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Bailway  near  Hawes'  Junction,  1^67  feet  above  the  sea,  and  stations  at 
Princetown,  Dartmoor,  at  the  elevation  of  1,372  feet.  Here,  l"gli  levels, 
however,  as  usual  the  want  of  money  has  prohibited  any  action. 

The  stations  were  all  inspected  in  the  course  of  the  year,  with 
the  exception  of  Oxford  and  Dover.  The  list  of  the  sttitions^ 
with  the  observers'  names,  will  be  found  in  Appendix  .VII. 

The  most  important  changes  in  the  reporting  stations  since  the  Changes  of 
date  of  the  last  report  have  been  at  Val^icia,  where  the  former  oi>8erver8. 
Observer,  E.  O'SuUivan,  resigned  in  June  1876,  and  the  duty  of 
reporting  was  at  once  transferred  to  the  Superintendent  of  the 
Observatory,  a  special  wire  being  erected  to  connect  the  Obser- 
vatory with  the  post  office  at  Knightstown.  This  change  has 
been  advantageous  in  some  ways^  particularly  as  it  ensures  a 
better  exposure  for  the  thermometer  screen  and  rain  gauge  than 
was  available  in  the  former  situation,  but  the  Observatory  is  not 
as  well  suited  for  observations  of  sea  disturbance,  or  of  the  force 
of  north-west  winds,  as  might  be  wished. 

The  Observer  at  Hurst  Castle,  R.  T.  Jobbins,  was  unfor- 
tunately drowned  in  February  1877,  and  his  place  has  been 
temporarily  filled  by  Mr,  Albert  James. 

At  present  17  out  of  the  29  stations  are  provided  with  Steven- 
son's thermometer  screens,  and  only  10  of  the  reporters  are 
telegraph  clerks,  all  of  them  being  distinctly  and  immediately 
responsible  to  the  Office. 

The  Committee,  as  in  former  years,  have  still  the  same  tale  to  Telegraphic 
tell  of  constantly  recurring  inaccuracy  in  the  transmission  of  errors, 
telegrams,  the  effects  of  which  are  frequently  of  a  serious 
nature.  As  usual,  however,  corrections  have  frequently  been 
elicited  by  repetitfons  of  the  message,  and  correspondence  with  the 
Observers.  Such  corrections  are  regularly  included  in  the 
Monthly  Supplemental  Sheets  issued  with  the  Daily  Weather 
Report. 

The  practice  of  the  Office  in  the  collection,  discussion,  and 
dissemination  of  Meteorological  information  obtained  by  tele- 
graphic reports  has  proceeded  as  in  former  years.  The  following 
is  a  brief  abstract  of  the  process. 

The  Office  receives,  or  would  receive,  were  the  telegraphic  Organiaationof 
communications  with  Oorunna,  the  Shetlands,  and  Scilly  perfect,  *^®  system. 
51  reports  every  morning,  and  nine  every  afternoon,  except 
on  Sundays.  The  observations  are  taken  on  Sundays  as  on 
other  days,  but  are  not  received  at  the  Meteorological  Office 
imtil  Monday  morning,  when  the  report  for  Sunday  is  made 
out.*  The  stations  are  situated  along  the  entire  coast  of  the 
Continent  from  Christiansund;  in  lat.  63®  N.,  to  Corunna,  in 
lat.  43"*  N.,  with  four  stations  on  the  coast  of  the  Baltic,  and  one 
at  Cap  Sici6  in  the  Mediterranean. 

The  information  received  from  the  Continent  in  accordance  with 
various  arrangements  is  obtained  from  France,  Holland,  Hamburg, 
Denmark,  Norway,  and  Sweden. 

*  This  statement  has  heen  tempoiarily  modified  since  Novemher  1S76,  as  will  be 
«een  further  on. 
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Any  cost  incurred  in  tranemission  of  these  telegrams  over  the 
Britisn  lines  falls  on  the  Office  ;  but^  as  r^rds  the  French  tele- 
grimsy  their  transmission  is  free  over  the  French  wires ;  while  itt 
the  case  of  the  messages  Crossing  the  North  Sea  to  Norway  and 
Denmark;  a  free  transit  has  been  most  liberally  granted  by  the 
Great  Northern  Telegraph  Company. 

The  Committee  of  late  have  paid  at  press  rates  for  the  trans- 
mission of  reports  to  the  Office^  in  consideration  of  their  allowing  the 
Post  Office  to  extract  from  the  messages  en  route  any  information 
it  may  require. 

The  daily  observations  are  taken  at  8  a.m.,  Greenwich  time, 
and  most  of  the  telegrams  arrive  in  London  about  9  o'clock,  when 
the  Intelligence  Departqpient  of  the  Post  Office  extracts  from  them 
the  portions  required  for  its  Wind  and  Weather  Reports.  They 
are  then  at  once  transmitted  to  the  Office  by  the  private  wire,  where 
the  majority  of  them  usually  arrive  between  9  and  10  a-m- 
About  two  houra  are  required  for  their  reduction^  discussion^  and 
the  preparation  of  the  Daily  Weather  Report,  copies  of  which 
are  ready  by  about  11  a.m.,  and  are  at  once  supplied  for  the 
afternoon  issue  of  several  of  the  London  papers.  Charts  are  then 
drawn  for  publication  in  the  newspapers. 

An  idea  of  the  development  which  the  drawing  of  charts  and 
diagrams  for  the  daily  press  has  assumed  may  be  gathered  from 
the  following  statements : 

Daily  charts  are  drawn  for  the  **  Times  "  twice  (for  8  a.m.  and 
6  p.m.)  for  "  The  Shipping  and  Mercantile  Gazette,"  and  for  the 
Patent  Type  Foundmg  Company  who  supply  blocks  to  several 
other  newspapers.  Explanatory  remarks  are  furnished  with  each 
chart. 

Diagrams  showing  pressure,  temperature,  wind,  and  rain  are 
drawn  for  the  Patent  Type  Founding  Company  who  supply  them 
daily  to  the  *'  Daily  Chronicle,"  weekly  to  the  "  Observer,"  the 
*'  Graphic,"  *'  Lloyd's  newspaper,"  and  the  "  Agricultural  Gazette," 
and  monthly  diagrams  of  a  similar  nature  are  supplied  to  the 
same  firm  for  the  **  Miller.'* 

In  every  case  of  such  supply  a  small  charge  is  made  sufficient  to 
cover  the  time  occupied  in  drawing  the  chart  or  diagram.  No 
charge  is  made  for  the  explanatory  remarks. 

A  brief  telegraphic  resum6  of  the  weather  is  despatched  to  the 
Marine  Ministry  in  Paris  which  is  afterwards  transmitted  ft-om 
Paris  to  Florence,  for  the  benefit  of  the  Italian  naval  service  ;  and 
if  necessary,  telegraphic  intelligence  of  storms  or  of  atmospherical 
disturbance  is  sent  to  our  own  coasts  and  to  foreign  countries. 
Later  in  the  day  the  afternoon  reports  come  in.  The  Daily 
Weather  Charts  are  drawn  by  noon,  and  forwarded  to  the  litho- 
graphers to  be  printed.  The  copies  for  postal  distribution  are 
received  at  the  Office  at  about  3.30  p.m. 

The  list  of  institutions  and  persons  receiving  the  charts  firee  will 
be  found  at  Appendix  VIII. 

Since  the  Ist  January  1876,  arrangements  have  been  made 
with  the  "  Times "  by  which  the  Office  is  kept  open  daily  until 
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9  p.in.^  and  on  Sunday  evenings  also  from  6  to  9  p.m.9  and  reports  ^P^''|^ 
are  received  from  certain  stations  for  6  p.m.y  so  as  to  admit  of  the  ' 
preparation  of  a  special  chart  by  that  journal  for  its  morning 
edition.  The  extra  expense  incurred  by  these  operations  is 
borne  by  the  "  Times,"  and  the  cost  has  not  been  &r  short  of 
500/.  for  the  year  1876.  The  arrangement  has  been  approved  by 
the  Board  of  Trade. 

It  is  scarcely  necessaiy  to  remark  that  the  charts  for  2  p.m.  and 
for  6  p.m.  are  necessarily  far  less  complete  than  that  for  8  a.m. 
That  for  2  p.m.  is  drawn  on  the  information  received  from  seven 
home  stations  supplemented  by  that  from  two  foreign  ones^  when- 
ever these  latter  arrive  in  time  to  be  used,  which  is  a  rare  occur- 
rence. The  material  for  the  charts  for  6  p.m.  is  supplied  by  reports 
from  11  stations  in  the  United  Kingdom.  Here  then  it  is  quite 
evident  that  aU  that  is  wanted  to  render  the  service  more  efficient 
is  the  power  to  expend  more  money  on  the  collection  and 
transmission  of  reports. 

The  Committee  must  here  express  their  warmest  recognition  of 
the  liberality  of  the  "  Times  "  which  has  allowed  the  Office  the 
free  use  for  scientific  purposes  of  the  6  p.m.  reports  of  which  the 
entire  cost  has  been  borne  by  that  journal.  Accordingly  the  infor- 
mation received  at  night  has  frequently  enabled  the  Office  to 
issue  timely  warnings  of  storms  which  could  not  otherwise  have 
been  sent  out  until  1 1  a.m.  next  morning.  It  is  to  a  great  extent 
to  this  advantage,  enjoyed  for  the  first  time  in  1876,  that  the 
improvement  in  the  results  of  storm  warnings  in  the  past  year 
indicated  on  p.  20  is  attributable. 

This  appears  to  be  the  most  fitting  place  to  explain  the  tern-  Sunday  senice. 
porary  arrangement  made  by  the  Comqsittee  for  a  Sunday  service 
during  the  winter  of  1876-7. 

The  Treasury  Committee  having  in  their  report  most  strongly 
recommended  the  institution  of  such  a  service^  the  Committee 
resolved  to  expend  a  portion  of  the  available  balance  in  their  hands 
in  making  the  experiment.  On  the  12th  of  November  a  com- 
mencement was  made,  two  of  the  clerks  attending  at  the  General 
Post  Office  for  two  hours  on  Sunday  morning.  This  arrangement 
was  continued  up  to  the  end  of  April  1877,  and  the  advantage 
derived  by  the  Office  from  it  was  obviously  very  great  It  is  to 
be  hoped  that  the  Government  will  authorise  the  resumption  of 
this  Sunday  service  at  an  early  date. 

The  intelligence  of  storms  which  is  sent  out  from  the  Office  Storm 
varies  in  character,  according  to  the  requirements  of  the  place  '^a™ni5«- 
which  receives  it.     In  Appendix  IX.  wiU  be. found  a  list  of  the 
stations  which  are  furnished  with  signals,  in  accordance  with  Cir- 
cular 717  of  the  Board  of  Trade,  issued  in  February  1874. 

These  stations  were,  at  the  end  of  March  1877,  130  in 
number,  situated: 


64  in  England, 
15  in  Wales, 
32  in  Scotland, 

42234. 


I 


13  in  Ireland, 
3  in  the  Isle  of  Man,  and,  ' 

3  in  the  Channel  Islands.  ' 
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Stpnn 
warnings. 


Telegrams  to 
Liyerpool. 


Lamps  for  night  use  are  supplied  to  a  few  of  the  stations;  AH 
the  stations  have  been  established  under,  and  are  in  accordance 
with,  the  terms  laid  down  in  the  Circular,  excepting  the  Royal 
Dockyards,  which  are  of  course  under  Admiralty  management 

In  addition  to  the  for^oin^,  a  telegram  of  75  words  consisting 
of  reports  of  the  atmosphericiu  pressure  and  the  wind  at  14  of  the 
most  important  stations,  was  sent  as  usual  daily  to  the  Under- 
writers' Kooms,  Liverpool,  the  entire  expense  of  the  transnussion 
being  borne  by  that  association,  and  a  very  similar  message  was 
forwarded  up  to  the  end  of  1 876  to  the  editor  of"  Saunders*  News 
Letter,**  Dublin. 

In  addition  there  are  sent  daily  to  the  Central  News  two 
messages,  one  short  one  of  75  words  for  the  evening  papers,  and 
a  longer  message  of  200  words  for  next  moming^s  issue.  This 
latter  is  sent  at  ^6  p.m.  The  service  commenced  at  the  end  of 
November  1876.  All  these  telegrams  are  charged  for  at  a  rate  to 
cover  the  cost  of  time  occupied  in  preparation  and  transmission. 

AH  intelligence  sent  to  the  coasts  is  also  forwarded  to  Lloyd's 
Kooms,^  where  it  is  at  once  posted  up  for  the  information  of  the 
members. 

Intelligence  to       The  intelliffence  of  storms  which  is  supplied  to  foreign  countries 
the  Continent.    •      r     x        r  i  j     i.         x 

IS  of  a  two-fold  character. 

To  the  Ministhre  de  la  Marine  at  Paris  warnings  are  issued  in 
the  da^e  form  as  to  our  own  coasts,  bnb  these  are  only  destined 
for  the  poition  of  the  French  coast  which  lies  within  a  reasonable 
distance  of  our  own  shores.  The  Committee,  when  the  arrange- 
ment in  question  was  originally  set  in  action,  stipulated  that  their 
warnings  were  not  to  extend  farther  to  the  southward  than  Nantes, 
and  accordingly  for  the  purposes  of  these  telegrams  the  coast  of 
France  is  divided  into  two  districts.  North,  from  Dunkerque  to 
Cap  la  Hague,  and  West,  from  Cap  la  Hague  to  Nantes. 

To  the  Meteorological  establishments  of  the  other  countries 
which  exchange  information  with  the  Office  no  direct  warnings  of 
storms  are  issued,  unless  in  rare  instances,  but  a  regular  service 
of  cautionary  telegrams  is  in  action,  by  which  the  London  Office 
transmits  to  Utrecht  and  Copenhagen,  and  to  Christiania  (when 
necessary),  a  telegram  containing  the  most  important  barometrical 
readings  and  wind  observations,  whenever  the  total  amount  of 
barometer  difference  over  the  area  covered  by  the  network  of  the 
British  system  amounts  to  0*7  in.  or  upwards. 


Mode  of  testing 
the  iraniings. 


A  comparison  has  been  instituted  between  the  warnings  issued  in 
1876  and  the  weather  experienced  on  our  coasts,  as  was  the  case  in 
the  five  previous  years*  The  method  of  testing  the  warnings  is  as 
follows :  The  intelligence  issued  has  usually  been  compared  with  the 
weather  experienced  on  the  coasts,  as  recorded  by  the  various  con- 
tinuously self-recording  anemometers  established  by  the  Committee 
by  the  telegraphic  reporters,  and  by  the  several  gentlemen  who 
have  volunteered  to  observe  for  the  OfficCj  and  whose  names  will 
be  found  at  pp.  25, 26. 
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In  the  last  Keport  it  was  mentioned  tliftt  by  the  new  Inter- ^o^o^^««*»°^ 
national    Telegraphic  code  which  was  introduced   in  Febraary  '^*™^'^* 
1875,  the  observers  no  longer   necessarily  report   the  strongest 
wind  which  has  been  felt  by  them,  but  only  the  wind  actually 
blowing  at  definite  hours  of  the  day.     By  this  means  several 
strong  breezes  undoubtedly  escaped  notice  in  1875. 

In  order  to  meet  this  diflSculty  and  to  render  the  information  pglithouse- 
in  the  possession  of  th&  Office  as  to  the  weather  experienced  on  our  ^^' 
coasts  more  complete,  the  Committee  made  application  to  the 
various  Lighthouse  Boards^  and  have  obtained  from  them  the 
original  logbooks  from  some  of  the  best  exposed  lightships  and 
lighthouses.  They  would  here  express  their  cordial  thanks  for 
the  co-operation  so  readily  granted  to  them  especially  by  the 
Trinity  House,  and  the  Board  of  Irish  Lights  which  sent  their 
documents  at  once.  The  Scotch  records  were  received  through 
the  Scottish  Meteorolo^cal  Society  to  whom  the  meteorolo^cal 
journals  of  all  the  Scotch  lighthouses  are  regularly  sent  by  the 
Board  of  Northern  Lights. 

Tlie  coasts  were  subdivided  into  nine  districts,  as  will  be  seen 
in  the  subjoined  table.  Two  large  tracts  of  coast  are  entirely 
omitted.  The  west  of  Ireland  from  the  Shannon  to  Malin  Head, 
and  the  west  of  Scotland  from  the  Mull  of  Cantyre  to  Cape 
Wrath.     No   warnings  are  issued  to  any  place  within  the  limits  • 

indicated,  except  to  Galway,  and  the  amount  of  information  as  to 
the  weather  received  from  the  coasts  in  question  is  as  yet  very 
scanty. 

It  should  be  remembered  that  in  analysing  the  reports,  ^'  all  * 
"  observations  of  the  wind  in  which  the  force  exceeded  7  (a 
"  '  moderate  gale  ' )  or  the  velocity  exceeded  40  miles  an  hour, 
'^  have  been  quoted  as  instances  of  the  occurrence  of  a  gale  ;  but 
'^  it  has  not  been  considered  that  the  signal  was  hoisted  late  or 
*'  was  hauled  down  too  soon,  unless  the  force  of  9  (a  '  strong 
**  gale ')  or  the  velocity  of  50  miles  an  houi^  was  reached  prior  to 
"  the  issue  of  the  order  to  hoist,  or  subsequent  to  the  issue  of  the 
*'  order  to  lower." 

In  the  summaries  all  cases  in  which  the  signal  has  been  shown 
to  be  late  by  one  single  report  either  of  force  9,  or  of  the  velocity 
of  50  miles  an  hour,  have  been  specially  noted  in  the  remarks  and 
marked  with  a  p. 

All  telegrams  which  have  been  late,  owing  to  the  intervention 
of  a  Sunday,  or  owing  to  telegraphic  err  or  s^  are  marked  with 
an  s. 
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Rbtubn  of  the  Ilesult  of  the  Comparison  between  the  Warnings  issued  and  the 
Weather  experienced  in  1876, 


Coasti. 


Ireland,  South 

„      Bast 
Scotland,  East 


„     West  (Qyde) 
England,  North-west 
„        West 
,,        South 


England,  South-east- 
„       East 

Totals  - 


30 
36 
27 


26 
27 
28 
39 


19 
38 


265 


14 
21 
20 


18 
19 
17 
23 


11 
19 


162 


—      61-1 


III 


1 5^ 


7 

10 

5 


57 


21-5 


31 


11-7 


ifi 


Storms  for  which  no 
Warning  was  issued. 


1-5 


11 


4-1 


Jan.  22p,Feb.  ISp.l'eb.  23. 
Feb.  18  p,  Mar.  6p,Mar.  ISp. 
Feb.  15,  Feb.  ISp,  Feb.  23, 

Mar.  6p,  Mar.  8,  Mar.  18, 

Oct  80p,  Dec.  31. 
Feb.  23,  Mar.  6. 
Mar.  18,  Aug.  31  p. 
Api.  10,  Apl.  14^  Aug.  81  p. 
Feb.  18p,  Feb.  26,  Mar.  6^. 

Mar.  12.,  Apl.  10?  Apl. 

14.,  Sept.  24,. 
Entrance  of  Channel  only, 

Feb.  23p.  Aug.  2^  Dec.  20. 
Mar.  12» 
Feb.  18p,  Mar.  6p,  Mar.  18. 


Analysis  of  If  these  figures  be  compared  with  those  for  the  previous  years 

resu  ts  870-  6.   ^^  which  the  system  has  been  checked,  we  arrive  at  the  following 
result  in  per-centages :    • 


Warnings  justified 

Warnings  not 

justified  by 

subsequent  Weather. 

By  subsequent  Qsles. 

By  subsequent 
strong  Winds. 

Total. 

1870 

46-7 

21-7 

68>« 

22-4 

1871 

46 

17-7 

63-7 

22-0 

1872 

61 

19-5 

80-5 

.11-9 

1873 

45-2 

34-0 

792 

16-8 

1874 

45-4 

82-8 

782 

16-4 

1875 

41*1 

35*1 

762 

21*0 

X876 

61-1 

21-5 

82*6 

11-7 

The  exceptionally  favourable  character  of  the  result  for  the 
year  1876  is  mainly  attributable  to  two  causes.  Firstly,  the  Office 
has  been  kept  open  daily  till  9  p.m.,  instead  of  closing  at  4  p.m. 
as  was  formerly  the  case,  while  reports  from  6  p.m.  have  been 
received  regularly  as  already  explained.  Secondly,  the  light- 
keepers  on  the  whole  have  reported  stronger  winds  than  are  felt 
by  the  telegraphic  observers,  so  that  several  warnings  which  would 
in  1875  have  been  placed  in  the  2nd  or  last  columns  respectively 
have  appeared  in  the  first  or  the  second  columns  in  1876.  The 
effect  of  the  extra  Sunday  sen^ice  is  hardly  appreciable.  This 
system  was  only  in  operation  for  eight  weeks  during  1876,  and 
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not  more  than  six  or  eight  warnings  out  of  a  total  of  265  were  Analysis  of 
issued  on  Sundays.  reauite. 

It  must  always  be  remembered  that  as  the  OflSce  has  to  issue 
its  warnings  on  the  appearance  of  the  first  premonitory  sjinptoms 
of  a  gale,  it  frequently  has  only  winds  of  forces  6  and  7  to  show 
in  justification  of  its  warnings.  These  winds  are,  however,  quite 
as  much  as  ordinary  yachts  and  coasting  craft  can  easily  face, 
especially  if  they  come  suddenly  and  with  a  considerable  change 
in  the  direction  of  the  wind. 

The  Office  has  from  the  first  entered  cordially  into  the  proposal  Synchronous 
made  at  the  Vienna  Congress  in  1873,  by  Brigadier-General  ol>8ervations. 
Myer,  in  relation  to  the  organization  of  a  system  of  really 
synchronous  observations  at  Oh.  43m.  p.m.  Greenwich  time.  The 
invitation  issued  to  British  observers  to  join  in  the  scheme 
.  was  at  once  responded  to,  and  upwards  of  60  observers  resident 
in  the  United  Kingdom  joined  in  the  work,  while  the  Army 
Medical  Department  has  from  some  of  its  foreign  stations  supplied 
most  valuable  contributions  to  the  stock  of  materials.  In  addition 
the  Office  has  inserted  in  its  new  form  of  log,  a  sheet  for  the 
special  entry  of  these  observations  at  sea.  The  list  of  observers 
who  have  co-operated  in  the  work  during  the  period  of  this  Keport 
will  be  found  in  Appendix  X. 

The  conmiittee  have  subscribed  regularly  during  the  year  for  a  Hoffimeyer's 
number  of  copies  of  Captain  Hofiineyer's  Synoptic  charts  for  the  charts. 
Atlantic  Ocean,  and  have  distributed  them  among  their  observers 
who  have  kept  excellent  logs. 

The  Office  has  calculated  for  all  its  telegraphic  stations  the  Mean  results 
mean  results  for  the  ** lustrum"  1871-5,  for  the  following  ^^^^ 8^*io°«- 
elements : — 

Pressure  mean  for  8  a.m. 

Temperature   mean  for  8  a.m. 
„  mean  of  maximum. 

„  mean  of  minimum. 

„  mean  of  max.  and  min. 

Bainfall  mean  monthly  fall. 

„  No.  of  rainy  days. 

These  tables  will  be  published  in  the  Quarterly  Weather  Eeport, 
and  will  be  combined  with  the  means  published  in  the  Quarterly 
Weather  Eeport  for  1870  for  the  preceding  "lustrum"  1866-70, 
wherever  practicable. 

In  addition  the  mean  results  for  amount  of  Cloud  have  been 
prepared  for  all  years  for  which  the  information  is  obtainable 
from  the  Telegraphic  Reports. 

Fishery  Barometers  are  issued  on  loan  to  small  ports  and  fishing  Fwhery 
stations,— and  up  to  the  end  of  1876,-139  stations  on  our  coasts  ^^'^omcters. 
had  been  supplied  by  the  Office  with  barometers  for  public  use. 
They  were  situated,  54  in  England,  5  in  Wales,  46  in  Scotland, 
32  in  Ireland,  and  2  in  the  Isle  of  Man.     See  Appendix  XI. 

Ill — Land  Meteorology  of  the  Bjbitisii  Islands. 

The  seven  observatories,  Aberdeen,  Glasgow,  Armagh, 
Valencia,  Stonyhurst,  Falmouth,  and  Kew,  have  been  maintained 
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'Ezamination 
of  tba  records. 


Preparation 
of  tabulating 
scales. 


Obsenratories.  in  regular  action  since  the  date  of  last  Report.  They  were 
all  inspected  in  1876  by  Mr.  Whipple,  Superintendent  of 
Kew  Observatory,  when  the  instrumental  arrangements,  were 
thoroughly  examined,  and,  where  found  in  any  way  defective 
•  through  their  eight  years'  wear,  were  set  right. 

The  only  change  of  importance  which  has  been  mad^  in.. the 
entire  system  has  been  that  during  the  year  1876  the  duty  of 
examining  the  records  of  all  the  Observatories  was  transferred 
from  Kew  to  the  Office  in  London,  inasmuch  as  experience 
has  led  to  the  conyiction  that  this  work  can  be  most  efficiently 
and  economically  performed  in  connexion  with  that  of  the  pre- 
paration of  the  plates  for  the  Quarterly  Weather  Report. 

Accordingly  from  November  1876  Kew  has  ceased  to  receive 
the  extra  allowance  of  400/.  a  year  for  the  examination  of  these 
records,  but  on  the  other  hand  a  special  sum  of  lOOZ.  a  year  is 
allotted  to  that  Observatory  for  the  purpose  of  enabling  it  to 
retain  the  services  of  an  e^tra  assistant  wno  shall  be  available  to 
take  temporary  charge  of  any  of  the  other  Observatories  ia  case 
of  absence  of  their  staff  from  illness  or  other  causes. 

A  considerable  amount  of  time  has  been  expended  during  the  yisar 
on  the  preparation  of  new  tabulating  scales  for  the  thermographs 
at  several  of  the  Observatories.  One  of  the  greatest  difficulties  in 
the  practical  management  of  photographic  apparatus  is  foimd  in 
the  preparation  of  the  scales  for  tabulation  of  the  records.  This 
can  only  be  done  by  the  comparison  of  a  great  number  of  curves, 
embracing  a  wide  range  of  temperature.  Accordingly  it  will  be 
easily  seen  that  the  scales  at  first  prepared  might  possibly  require 
modification  in  some  instance?,  and  such  has  been  found  to  be  the 
case. 

It  was  also  at  first  thought  possible  to  supply  two  thermometers 
for  each  instrument,  a  dry  bulb  and  a  wet  bulb,  which  should 
differ  so  slightly  in  their  proportions  as  to  be  capable  of  tabulation 
by  the  same  glass  scale.  Maturer  experience  has,  however,  shown 
that  this  degree  of  accuracy  has  only  been  attained  in  two  in- 
stances, and  that  in  all  the  others  separate  scales  were  required. 
In  all  16  new  glass  scales  were  engraved  during  the  year. 

The  necessary  measurements  of  the  curves  and  the  preparation 
of  the  glass  scales  have  all  been  effected  in  the  Office,  and  the 
unavoidable  consequence  has  been  a  delay  in  the  production  of  the 
plates  for  the  Quarterly  Weather  Report. 

The  attention  of  the  Office  has  now  been  directed  to  the  re- 
examination of  the  existing  barograph  scales,  and  a  large  number 
of  measurements  have  already  been  made. 

As  regards  the  numerical  discussions,  the  calculations  of  Daily, 
Five  Day,  and  Monthly  Means  for  Temperature,  Dry  and  Wet, 
and  for  Pressure  are  complete  up  to  the  end  of  1876. 

In  accordance  with  the  general  adoption  of  periods  of  five  years, 
'*  lustra^'  ending  with  years  which  are  multiples  of  five,  for  the 
calculation  of  average  values,  the  Committee  have  had  the  means 
for  the  lustrum  1871-5  calculated,  and  the  results  will  appear  in 
the  Quarterly  Weather  Report  for  1875. 

It  will  be  remembered  that  the  computations  carried  out  in 


Oaloiilation  of 
mean  results. 
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the  Office  are  simply  the  calculation  of  mean  results  for  five- 
day  and  monthly  periods,  and  the  extraction  of  maximum  and 
minimum  values  for  temperature,  which  are  published  in  the 
Quarterly  Weather  Report.  There  are  no  funds  available  for 
more  elaborate  discussion  of  the  materials. 

%nce  January  1874  the  hourly  tabulations  have  been  litho- issue  of  hourly 
graphed  and   distributed.     The   cost  in   time  of  preparing  and  tabulations. 
copying  these  for  the  lithographer,  including  the  calculation  of 
hourly  vapour  tension,  is   21    days  per  month   for  one  person. 
Practically  it  occupies  the  entire  time  of  one  person. 

The  methods  of  preparation  of  the  plates  of  the  Report  are  fully  plates  for  the 
described  in  the  Annual  Reports  of  the  Committee  for  1870  and  Quarterly 
1871.     The  accuracy  aimed  at  is  002  in.  for  the  barometer  and  ^^^^ 
0^-5  F.  for  the  thermometer. 

Inasmuch  as  some  misconception  appears  to  exist  as  to  the 
meaning  of  this  last  statement,  it  may  be  explained  that  it  simply 
implies  that  it  has  not  been"  deemed  necessary  that  the  published 
curves  should  be  made  to  agree  with  the  measurement 6  obtained 
by  tabulation  from  the  original  photographs  within  closer  limits  of 
accuracy  than  have  been  stated.  It  may,  however,  be  remarked 
that  at  the  scales  at  which  the  curves  are  reproduced  in  the  plates 
difierences  of  0*02  in.  or  of  0®*5  P.  are  scarcely  appreciable. 

The  photographic  curves  themselves  are,  of  course,  tabulated  to 
OOOl  in.  and  O^^-l  F. 

The  instrumental  appliances  employed  in  the  reproduction  of 
4he  curves  are  in  great  measure  perfectly  unique,  and  have  been 
invented  specially  for  the  work  by  Mr.  Galton  and  Mr.  De  La 
Rue.  The  copper-plates  are  supplied  by  the  Stationery  Office 
with  the  standing  portion  produced  by  the  electrotyping  pro- 
cess, and  are  engraved  and  etched  in  the  Meteorological  Office. 

In  addition  to  the  information  derived  from  the  seven  obser-  Extra  stations, 
vatories  anemograms  are  received  from  the  following  stations 
which  are  all  provided  with  anemographs  similar  to  those  erected 
at  the  observatories.  In  the  case  of  Halifax,  Mr.  Crossley  sup- 
plies also  barograms  and  thermograms,  in  addition  to  most 
liberally  lending  to  the  Committee  the  anemometer  which  has 
been  erected  at  Seaham,  free  of  charge,  by  the  kindness  of  Mr* 
Eminson,  and  with  the  sanction  of  the  Marquis  of  Londonderry. 


station. 

Supplied  by. 

Superintended  by. 

Alnwick  Castle 

Halifax 

Holyhead       - 

Orkney 

Seaham 

Yarmouth 

Duke  of  Northumberland,  K.G. 
L.  J.  Crossley,  Esq.    - 
Meteorological  Committee 

L.  J.  Crossley,  Esq." - 
Meteorological  Committee 

M^'or  F.Holland, 
L.  J.  Crossley,  Esq. 
Harbour  authorities. 
Rev.  C.  Clouston,  LL J>. 
G.  H.  Aird. 
Secretary  Sailors*  Home. 

In  addition  to  the  foregoing  observatories  the  Office  is  in  con- 
nexion with  a  number  of  other  stations^  whence  returns  of  various 
de^es  of  completeness  are  received. 

The  Office  hieus  not  in  the  first  years  of  its  existence  published 
results  from  such  stations,  as  it  did  not  seem  necessary  to  do  so, 
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Stations  of 
aeoond  order. 


InternatioDal 
stations. 


Adoption  of  the 
uoposal  in 
Enrope. 


and  such  a  measure  would  give  an  appearance  of  rivalry  in  publi- 
cation betwreeu  itself  and  the  General  Register  Office,  but  since 
the  Permanent  Committee  of  the  Vienna  Congress  in  1874  have 
called  for  the  publication  of  returns  of  this  nature  for  international 
objects,  the  Committee  have  commenced  such  a  publication. 

The  Vienna  Congress  undertook  the  task  of  attempting  to  call 
into  existence  a  real  international  publication,  and  the  members 
of  the  Permanent  Committee  have  deemed  it  advisable,  as  a  first 
step,  to  propose  that  at  least  it  should  be  recommended  to  pub- 
lish the  observations  and  mean  results^  on  definite  forms^  and  on 
the  same  size  of  paper,  so  that  the  retmns  for  different  countries 
could  be  bound  up  together. 

Each  country  was  to  be  invited  to  contribute  its  quota  to  the 
common  stock  of  information,  by  publishing  actual  observations 
from  a  number  of  stations  proporiional  to  its  territorial  area. 

The  carrying  out  of  this  course  of  action  fell  to  the  Permanent 
Committee  who  have  devised  the  forms  which  are  published  in  its 
Keport  (p.  47),  and  have  proposed  an  inferior  limit  for  the  number 
of  stations  publishing  returns  in  full  (form  A.)  for  the  several 
European  governments,  as  shown  in  the  first  column  in  the 
subjoined  table. 

It  remains  open  for  the  directors  of  the  individual  systems  not 
only  to  select  the  stations  which  are  best  suited  for  the  purpose, 
but  also  to  increase  at  pleasure  the  number  above  given. 

The  extent  to  which  the  proposed  method  of  publication  has 
already  been  adopted  will  be  found  in  the  following  tabular  state- 
ment showing  the  number  of  stations  in  each  country  for  which 
the  returns  are  already  published  either  in  full  (Form  A),  or  as 
monthly  summaries  (Form  B),  and  the  year  to  which  the  state- 
ments respectively  refer. 


Propofled  Miid- 

mum  No.  of 

Stations. 


No.  Bekuma  published. 


Form  A. 


Form  A.        Form  B. 


Tew  to 

which  refer- 
ence is 


Austria  with  Hungary-         .  | 
Belgium  ... 

Denmark,    with     Iceland    and 

Faroe. 
goUand 

France-  -  -  . 

Germany  ... 

Great  Britain  and  Ireland 
Greece  -  -  -  - 

Italy     -  .  .  . 

Norway  -  -  . 

Bussia  •  •  .  _ 

Spain  and  Portugal 
Sweden  ... 

Switzerland      ... 
Turkey  ... 


15 

2 

6 

2 
12 
12 
15 

8 
12 
10 
150 
12 
10 

5 
10 


1  10< 


10a 

79 

_ 

63 

4 

? 

15 

16 

4 

? 

b 

15 

30 

24 

? 

12 

27 

80 

98 

5 

? 

18 



13 

— 

"~~ 

~~~ 

1874 
1874 
1877 
1875 

1877 


1876 

1877 
1874 
1875 
1877 
;1874 
1877 


?  Ai^**l?*  *"^  SJ"?  P'^^lis^ed  returns  for  live  stations  in  the  East  for  1877; 
J^^oJf^^AV'^^^lm^^''^^'^  '"^  commenced  the  pubUcation  of  lithogiapM 
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It  is  naturally  of  importance  that  these  15  stations,  which  fall  Arrangements 
to  our  share  over  and  above  the  seven  observatories  in  connexion  ^^  *^®    .   ^ 
with  the  Office,  should  be  distributed  pretty  uniformly  over  these  Society, 
islands ;  and  accordingly  the  opportunity  seemed  to  be  offered,  by 
this  proposed  international  publication,  for  instituting  satisfactory 
relations  of  co-operation  between  the  Office  and  the  several  inde- 
pendent organizations  of  observers  in  the  United  Kingdom,  in 
order  that  the  information  to  be  published  should  be  as  fairly 
representative  of  our  climate  as  possible. 

Arrangements  were  therefore  entered  into  between  the  Office 
and  the  Meteorological  Society,  as  explained  in  the  Report  for 
1874,  in  virtue  of  which  the  Society  supplies  certain  returns 
from  some  of  its  stations  for  publication  by  the  Office  with  similar 
returns  from  its  own  stations,  the  cost  of  copying  these  returns 
being  defrayed  by  the  Meteorological  Office. 

With  the  year  1875  the  arrangements  in  question  with  the  Stations  of 

Meteorological  Society  came  into  operation,  and  for  the  year  1876  !!5^°l.^'[?t!:i? 
xu      r  11       •         •      xi-      1'  i.      r     i.  x«  u  M.  1-   •        connexion  with 

the  lollowmg  is  the  hst  or  stations  whose  returns   are   being  the  office. 

published,  either  in  full,  or  as  monthly  summaries  of  mean  results. 


Namefl  of  stations. 


Observers. 


£ngland. 


Chatham,  Kent 
Chigwell  Bow,  Essex 
Doniam     -  -        - 

Folkestone    .... 

A  Hastings,  Sussex    - 
Hull,  Yorkshire 
Leicester        ... 

A  Oscott,  Warwickshire     - 
Seaham,  Durham   - 

A  St.  Aabin's,  Jersey 
Uppingham^  Rutliuidshire 

A  Glenalmond,  Perthshire 


Scotland. 
Ireland. 


Captain  J.  FeUowes,  R.£. 

J.  Campbell,  R.N. 

G.  A.  Goldney. 

Rev.  C.  H.  Taylor. 

A.  E.  Murray,  F.M.S. 

R«v.  W.  P.  Mackay,  D.D. 

W.  J.  Harrison,  F.G.S. 

Rev.  S.  J.  Whitty,  B.A. 

G.  H.  Aiid, 

J.  E.  Vibert,  M.A. 

Rev.  G.  MolUns. 


I  Rev.  W.  P.  Robinson,  M. A. 


Dublin  ----- 

A  Markree  Castle,  Sligo 

A  Panonstown  (Birr  Castle),  King's  Co. 


J.  W.Moore, M.D. 
Anna  Doberck,    for   Col. 

Cooper,  F.RA.S. 
J.  Dreyer,  M.A.,  for  the 

£arlofRo6se,F.R.S. 


The  stations  marked  A  in  the  preceding  list  are  those  for  which 
the  observations  are  being  published  for  1875  in  extenso. 

The  following  is    the  list  of  stations  in  connexion  with  the  Returns  sap- 
Meteorological  Society  whence  returns  are  received  for  publication  plied  by  the 
on  Forms  A  or  B,  as  already  explained.  .    ^^^''^^^ 

Stations,  A. 


Buxton,  Derbyshire 

Calcethorpe,  Lincolnshire 
Carmarthen     -  -  - 

Churchstoke,  Montgomeiyshire 
Dartmoor  Prison,  Devonshire  - 


.  E.     J.     Sykes,   F.RA.S. 
F.M.S. 

-  D.  G.  Briggs,  F.M.S. 

-  G.  J.  Hoarder,  M.D. 

.  PhiUp  Wright,  F.M.S. 

-  R.  E.  Power,  L.R.C.P. 


26 


Report  of  the^  Meteorelogiccd  Committee 


Statioks,  A^-^^ont. 

-  Rev.  J.  D.  Parker,  LL.D. 

-  T.  Algernon  ChapmaiiyEsq. 

-  Bev.     T.   Hugh    Qnelch, 
0.SJ5. 

Strathfi^ld  Turgiss,  Hanta        -  -  Bev,  C,  H.  GriflStlk 


Hawes,  Yorkshire 
Hereford 
Bamsgate,  Kent 


Stations,  B. 


Audley  End,  Essex      - 

Bath   -  .  -  ^ 

Cheadle,  Cheshire 
Crowborough  Beacon,  Kent     - 
Hillington,  Norfolk     - 
Llandudno      -  -  - 

Marlborough,  Wiltshire 


-  Mr.  J.  Brjan. 

-  C.  S.  Barter,  M.B. 

-  J.  C.  Phnips,Esq. 

.  C.L.  Prince,  M.R.C.S. 

-  Bev.  H.  Ffolkcs,  F.M.S. 

-  J.  NicoU,  M.D.,  F.M.S. 

-  Bev.  T.  A.  Preston,  MA., 

F.M.S. 


The  returns  from  these  stations  are  published  in  the  form  of 
Appendices  to  the  Quarterly  Weather  Reports,  and  the  deftailed 
Returns  on  Form  A.  are  issued  separately^  so  that  they  can  be 
bound  up  with,  similar  Betums  from  other  countries^  and  thns 
form  an  International  Summary  of  Meteorolo^eal  records. 

It  will  be  seen  that  by  these  tables  the  climate  of  England  and 
Ireland  is  already  fairly  well  represented.  As  regards  Scotland-, 
only  one  station  is  available,  inasmuch  as  the  Scottish  Meteorolo- 
gical  Society  have  declined  to  enter  into  an  arrangement  similar  to 
that  accepted  by  the  Meteorological  Society  (London)  for  the  supply 
of  information  from  their  stations  to  the  Meteorological  Committee. 
Extra  statioiw.  Returns  of  various  degrees  of  completeness  are  received  from 
the  following  observers,  in  addition  to  the  monthly  copies  of  the 
observations  taken  at  all  the  telegraphic  stations. 


Names  of  Stations. 


Obsenrwa. 


England. 
Alnwick  Castle,  Northumberland 

Barnstaple,  DevonBhire               .  .  _ 

Brixham,  Deyonshire     ~            .  .  - 

Chiswiok  (Royal  Horticultural  Society),  Middle- 
sex    - 

Cooper's  Hill  (Indian  Civil  Engineering  College) 

Surrey           -            -            -  .  - 

Gorleston,  Norfolk        .            .  .  . 

Harpenden,  HertCordsliire         -  .  - 

Helston,  Comvall                     ..  .  . 

Eillingjiolme,  Lincolnshire        .  .  . 

Rugby,  Warwickshire                -  -  - 

SaftK>n  Walden,  Essex              •  .  . 

Sheffield,  Yorkshire       -            -  .  - 

Shipston-on-Stour,  Warwickshire 

Silloth,  Cumberland     -     •       . 

Southport,  Lancashire  -           .  -  . 

Winchester,  Hampshire             .  -  . 

Fair  Isle            -            -            -  -  . 


Ibkland. 


Dromore  (Coleraine),  Co.  Derry 
Ennis,  Co.  Clare 


Major  F.  Holland,  for  the  Duke 

of  Northumberland«K.G«    * 
W.  KnUl. 
J.  Scivilly  Harbour  Master. 

J.  K.  M.  L.  Farqohar. 

H.  McLeod,F.C.S. 
R.  J.  C.  Day,  Fiermaster 
T.  Wilson,  F.M.S. 
M.  P.  Moyle,  M.D. 
Rev.  J.  Byron,  F.M.S. 
J.  M.  Wilson,  F.R.A.S. 
J.  G.  BelliQgham,  Esq. 
W.  F.  Cooper,  F.M.S. 
Finlay  Don,  Esq. 
Rev.  F.  Redford,  F.R.S.B. 
J.  Baxendell,  F.R.A.S. 
Rev.  G.  Richardson. 
W.  Lawrence. 


Mrs.  Torrens. 
J.  HiU,  C.E. 
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In  conclusion^  it  should  b&  said  that  the  Begistrar-General  for  Betarns  sup- 
Ireland  having  commenced  witii  the  year  1877  the  publication  of  pi»ed  to 
Meteorological  Reports  in  his  returns,  has  made  application  to  the  S^eTo^^ 
Committee  to  supply  him  with  the  requisite  information,  and  Dablln. 
accordingly  returns  from  the  stations  connected  with  the  Office 
are  furnished  to  him  regularly,  viz.,  from  four  stations  for  his 
weekly,  and  from  six.  for  his  Quarterly  Betums. 

LIBRARY. 

Appendix  XXL  contains  a  list  of  the  donations  made  to  the  l'ib«"7* 
library  during  the  year.      Most  of  these  have  been  received  in 
return  for  the  publications  of  the   Office.      In   addition  a  few 
volumes  have  been  purchased. 

In  consequence  of  the  constant  reference  which  is  made  to  the 
Office  for  information  on  meteorological  questions,  it  has  been 
endeavoured  to  collect  a  small  library  containing  the  standard 
works  on  Meteorology,  and  the  subjects  allied  to  that  science. 

The  library  at  present  consists  of  2,650  volumes,  and  2,250 
pamphlets,  exclusive  of  charts  and  MS.  records  of  observations. 
The  pamphlets  are  bound  in  convenient  volumes  for  reference. 
The  books,  &c.  are  lent  to  the  staiFof  the  Office,  under  the  usual 


EXPENDITURE. 

The  disbursements  during  the  year   ending  31st  March  1877  Analysis  of 
have  exceeded  those   of  the  preceding  year  by  the  amount   of  ^^P®"^**"®- 
673/.  16«.  3dL  *  The  following  table  shows  the  general  distribution 
of  the  payments  under  the  several  heads  of  service  : — 


Abstract  of 

Cash  Account 

• 

1876-76. 

1876-77. 

Increase. 

Decrease. 

Office  salaries,  &c. 
„      rent,    attendance, 
and  contingencies     ' 
Observatories,  &c. 
Telegraphy 
Ocean  Meteorology 

£      «.      d. 

1,865  11     6 

890  16     6 
3,924     1     0 
3,007     1     4 
2,203     0     4 

£       s.    d. 
1,389  12     0 

971     5     4 
4,038  13     6 
3,423  15     9 
2,241     0     4 

A     8.     d. 
24     0     6 

80     8  10 
114  12     6 
416  14     5 

38     0     0 

£     s.    d 

Totals        A 

11,390  10     8 

12,064     6  11 

673  16     3 . 

Net  increase,  673/.  16«.  Bd. 

Further  details  will  be  found  in  Appendix  I.  The^  increase 
under  the  head  of  Observatories  is  chiefly  owing  to  certain  arrears 
of  work  being  brought  up  to  date.  Under  this  head  also  is 
included  the  amounts  paid  on  account  of  Meteorological  establish- 
ments in  our  colonies  and  in  foreign  countries,  the  directors  of 
which  continue  to  avail  themselves  of  the  assistance  of  the  Office 
in  procuring  instruments  from  London  makers. 
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-^^^^  ^^  Under  the  head  of  Telegraphy,  the  increase  is  owing  to  Sunday 

expen  i  ure.      Telegraphy,  for  the  purpose  of  Storm  Warnings  during  the   past 

winter,  and  also  to  extra  Evening  Reports   being  received   for 

drawing  up  the  6  p.m.  charts  which  appear  in  the  *^  Times,"  and 

the  cost  of  which  has  been  entirely  defrayed  by  that  journal. 

It  will  be  seen  that  the  figures  in  the  above  abstract  show  onlj 
the  payments  actually  made  within  the  year,  including  any  which 
may  have  been  unpaid  at  the  end  of  the  previous  year  ;  it  also 
contains  payments  which  will  be  refunded  to  the  Office. 

The  following  abstract  from  the  revenue  account,  shov^rs  the 
true  charge  for  the  year,  and  its  distribution,  without  reference  to 
whether  payment  has  been  made  or  not,  all  amounts  also  being 
deducted  for  which  the  Office  will  be  reimbursed. 

Abstract  of  Revenue  Account. 


£      s. 

d. 

Office  salaries,  &c. 

.     1,386  15 

9 

Rent,  attendance,  and  contingencies 

936  19 

10 

Observatories,  Ac. 

-     3,646    6 

1 

Telegraphy            .             .             - 

-     2,862  10 

2 

Ocean  Meteorology  . 

-  .  2,045     1 

2 

Total    - 

-  10,877  13 

0 

The  balance  sheet  at  the  foot  of  Appendix  I.  shows  that  the 
available  funds  on  the  31st  March  1877  were  67/.  Is,  Sd,  against 
909Z.  95.  6d.  at  the  corresponding  period  of  1876.  These  figures 
show  that  the  expenditure  of  the  year  has  exceeded  the  income  by 
about  840/. 

The  surplus  to  the  credit  of  the  Committee  is  what,  after  ten 
years,  remains  of  the  unexpended  balance  of  the  Parliamentary 

g-ant  in  1867-8,  in  which  year,  the  first  of  the  management  of  the 
ffice  by  the  Committee,  the  operations  of  the  Office   had  not 
received  their  complete  development. 


SUMMARY. 

There  has  been  no  change  in  the  Committee  or  staff*  of  the 
Office  during  the  year. 

The  Treasury  Committee  presented  their  Report  in  February 
1877,  and  at  the  close  of  the  financial  year  the  Committee  ten- 
dered their  resignation,  and  they  were  requested  to  hold  oflBce 
until  the  appointment  of  their  successors,  the  Council,  as  proposed 
by  the  Treasury  Committee  in  their  Report. 

The  Permanent  Committee  of  the  Vienna  Congress  held  a 
meeting  at  the  Office  in  April  1876. 

I, —  Ocean  Meteorology. — The  Office  has  continued  its  practice 
of  lending  standard  instruments  to  merchant  captains  willing  to 
observe  for  it,  and  also  has,  as  usual,  supplied  the  Royal  Navy 
with  all  Meteorological  instruments  used  in  the  service. 
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The  number  of  barometers  afloat  on  the  1st  April  1877,  as 
compared  with  the  number  afloat  on  the  Ist  January  1876>  is  as 
follows : — 

l8t  April  1S77.        let  Janoaiy  1876. 

Merchant  service  -  -       111  93 

Boyal  Navy  (including  aneroids)     569  577 

Eighty-four  observers  in  the  Mercantile  Marine  alone  have  sent 
in  logs  which  have  been  classed '' excellent "  during  15  months 
ending  March  1877.  A  complete  list  of  the  documents  received 
during  that  period  will  be  found  in  Appendix  III.  The  geogra- 
phical distribution  of  the  voyages  on  which  observations  are 
being  taken  will  be  found  at  page  9. 

In  Part  II.,  after  page  31,  will  be  found  12  charts  showing  the 
amount  of  information  bearing  on  Ocean  Meteorology  existing  in 
the  Office  for  each  month,  and  its  distribution  over  the  entire 
Ocean.  No  similar  charts  to  these  have  ever  previously  been 
published  in  any  country. 

The  charts  of  Meteorological  data  for  the  equatorial  portion  of 
the  Atlantic  have  been  published,  and  a  copy  presented  to  each 
captain  who  has  kept  a  log  for  the  Office  which  has  received  the 
mark  of  **  excellent "  or  **  very  good.'* 

The  discussion  of  the  Meteorology  of  the  sea  near  the  Cape  of 
Good  Hope  has  made  steady  progress. 

The  investigation  into  the  weather  over  the  Atlantic  in  August 
1873  has  been  completed  and  is  now  in  the  press.  In  connexion 
with  this  subject,  it  may  be  said  that  this  inquiry  proves  con- 
clusively that  during  that  month  no  storm  crossed  the  Atlantic 
from  America  to  Europe,  and  that  consequently  a  hurricane  which 
visited  the  coasts  of  Nova  Scotia  on  the  24th  of  that  month,  did 
not,  as  alleged,  reach  our  coasts  as  a  severe  storm  on  the  31st. 

The  disbursements  made  during  the  year  for  this  department 
have  been  2,241/.  0^.  4d 

II. —  Weather  Telegraphy, — No  change  of  much  consequence 
has  taken  place  in  the  stations  since  last  Beport.  Almost  all  the 
stations  have  been  inspected.  The  communication  with  the  Shet- 
lands  and  with  Scilly  has  been  subject  to  frequent  interruptions 
during  the  year. 

Mean  values  for  barometrical  pressure,  teipperature,  and  rainfall 
have  been  calculated  for  the  five  years  1871-5  for  all  the  tele- 
graphic stations,  and  will  be  published  in  the  Quarterly  Weather 
Keport. 

The  Office  has  continued  to  exchange  telegraphic  information 
with  nearly  all  adjacent  continental  nations,  and  to  issue  storm 
warnings  to  France,  Holland,  Denmark,  and  occasionally  to 
Norway.  A  daily  summary  is  sent  by  telegraph  to  France  and 
forwarded  thence  to  Italy. 

The  arrangement  with  the  *'  Times  "  by  which  the  Office  has 
been  kept  open  in  the  evening,^  at  the  expense  of  that  journal, 
for  the  supply  to  it  of  a  special  chart  for  6  p.m.  have  been  main- 
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tented  throughout  die  jear,  and  the  OflSee  has  derived  modi 
advantage  therefinom. 

In  Norember  1876  the  Committee  made  a  tempoiarjr  arraign- 
ment for  a  tdegraphie  aemee  on  Sunday  monungs.  This  was 
eontinued  up  to  the  end  of  the  financial  year,  and  the  Office 
reoeiyed  great  benefit  from  it 

Storm  warning  rignals  are  hoi«ted  at  130  stations,  namely, 

13  in  Ireland. 
3  in  the  Isle  of  Man. 


64  in  England. 
15  in  Wales. 
32  in  Scotland. 


3  in  the  Channel  Islands. 


The  results  of  total  success  of  the  warnings  have  been  82*6 
per  cent  as  compared  with  76*2  in  1875  (fee  p.  20).  Daily 
weather  charts  have  been  issued  to  the  number  of  above 
500  copies,  and  the  publication  of  charts  and  dia^cams  in  the 
London  and  countiy  newspapers  has  reo^Ted  considoaUe 
derelopment  '^> 

The  supply  of  synchronous  observations  taken  at  Oh.  43ni. 
Greenwich  mean  time  to  the  chief  signal  office^  Washington,  has 
been  continued.  A  list  of  observers  joining  in  ihe  work  will  be 
found  in  Appendix  X. 

The  number  of  ^'  Fishery  "  barometers  supplied  to  coast  stations 
for  public  use  is  139,  situated  54  in  England,  5  in  Wales,  46  in 
Scotland,  32  in  Ireland,  and  2  in  the  Isle  of  Man. 

The.  disbursements  made  during  the  financial  year  for  this 
department  have  been  3,423/.  15#.  9d. 

IIL — Land  Meteorology  of  the' British  Islands, — The  work  of 
the  seven  Observatories  has  been  continued  as  usual.  The 
Quarterly  Weather  Report  for  1874  has  appeared,  and  that  fi>r 
1875  is  in  an  advanced  state. 

The  hourly  tabulated  readings  of  the  continuous  curves  have 
been  lithographed  and  distributed  monthly. 

In  addition  to  the  seven  Observatories  the  Office  is  in  connezicm 
with  a  number  of  other  stations  where  eye  observations  are  made 
by  volunteer  observers  (p.  25),  and  the  arrangements  with  the 
Meteorological  Society  have  been  maintained,  whereby  the  Office, 
in  consideration  of  an  annual  allowance,  is  supplied  with  copies  of 
returns  taken  at  the  stations  belonging  to  the  Society. 

Detailed  observations  from  15  of  these  stations  and  monthly 
summaries  from  30,  in  accordance  with  the  recommendations  of 
the  Permanent  Committee  of  the  Vienna  Congress,  are  in  course 
of  publication  for  1876. 

The  disbursements  made  on  account  of  this  department  have 
been  4,038/.  18«.  Qd,,  but  this  sum  includes  the  cost  of  a  con- 
siderable number  of  instruments  procured  on  commission  for 
colonial  and  foreign  institutions. 

Office. — The  usual  interchange  of  publications  with  other 
meteorological  establishments  has  been  kept  up,  and  in  Ap- 
pendix XII.  will  be  found  a  catalogue  of  the  additions  made  to 
the  Library  from  this  source  during  the  year. 
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The  expenses  oi  management  in  salaries  and  wages  hare  been 
1,389/.  125. 

The  other  charges  incident  on  the  OflSoe  for  rent,  contingencies, 
postage,  &c.,  have  amounted  to  971  /.  58.  4^. 


PART  II. 

Inpex  of  the  iNFORBiATiON  existing  in  the  Office  for  the 

entire  Ocean. 

When  the  Committee  first  took  charge  of  the  Office  in- January 
1867,  it  was  acknowledged  that  the  data  collected  Jj/M^dmiral 
FitzBoy  had  not  been  indexed  so  as  to  show  what  materials  were 
available  for  the  discussion  of  the  Meteorology  of  each  individual 
district  of  the  ocean. 

Among  the  first  operations  undertaken  by  the  staff  subsequent 
to  1867  was  the  examination  of  the  arrears  of  information  existing 
in  the  office  in  order  to  classify  it  as  to  quality,  &c.  This  was 
completed  by  the  end  of  the  year  1870,  at  which  time  the  number 
of  documents  was  2,650. 

This  examination  of  the  documents  has,  of  course,  kept  pace 
with  the  rate  at  which  they  have  since  accumulated,  as  has  been 
explained  in  successive  Annual  Reports. 

Prior  to  handing  over  their  functions  to  the  future  Council  the 
Committee  have  directed  the  preparation  of  a  complete  index  of 
the  information  in  their  possession  for  each  month  and  for  every 
ten  degree  square  which  embraces  any  portion  of  the  sea,  discri- 
minating between  the  observations  taken,  (1.)  on  the  Outward, 
(2.)  on  the  Homeward  Voyage,  and  (3.)  at  Anchor.  The  practical 
result  has  been  that  out  of  4,000  documents  2,270  are  found  to  be 
available  for  the  discussion  of  Ocean  Meteorology,  the  remaining 
1,730,  either  referring  to  land  stations,  or  else  being  of  insufficient 
quality  to  be  worth  consideration.  The  general  result  is  shown  in 
the  subjoined  Charts,  in  which,  however,  the  minuter  subdivision 
of  the  information  into  three  catalogues,  as  just  described,  has 
not  been  maintained.  The  figures  refer  to  the  number  of  dai/s 
observations,  at  four-hourly  intervals,  which  exist  for  each 
Square. 

It  will  be  obvious  to  any  one  that  the  unequal  distribution  of 
the  materials  renders  it  impracticable  to  undertake  the  discussion 
of  any  very  extensive  areas  with  the  hope  of  obtaining  mean 
results  of  equal  value  for  the  minuter  subdivisions  of  those  areas. 
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APPENDIX. 


APPENDIX  I. 

Meteorological  Office  :  Account  of  Receipts  and  Payments  for 
the  year  ending  3 1st  March  1877. 


Beceipts. 
Balance  from  year  1875-6    -  £1,278    9    1 

Parliamentary  Vote    -        - 10,000    0    0 

Beceipts  from  various  sources: — 

Commissions  for 
Instraments,&c  509    2  11 

Subscriptions  for 

D.  W.  Charts  -  250    8     8 

Subscriptions   for 

Hourly  Obsns.       9    0    0 

Subscriptions  for 
Banish  Synoptic 
Charts  -   28  14    4 

Snpply  of  Me- 
teorological In- 
formation, &c.    629  18     9 

Sundry  small 
amounts  -      2    5    6 


Interest  on  Deposit  Account 


1,429  10    2 
2     7     2 


£12,710    6     5 


Patxexts. 
Office: 
Salajy  of  Director        -      800    0    0 
Qerks,      Office^keeper 
and  Messenger        -      589  12    0 


Rent  of  Office  - 
Fuel  and  gas   - 
Furniture,  fittings,  fire 
insurance,  &c. 

Postage 

Printing  and  books     - 
AttendfUDce,       repairs, 
and    other    Contin- 
gencies 


534  12     0 
33     0    4 

79     3     6 


-£1,S89  12    0 


70  18 
49     7 


204    3    5 


646  15  10 


324     9     6 


LAin>  Mbteoboloot: 

Expenses  at  Observa- 
tories -  -   2,437    2    8 

New  instruments  (com- 
missions, &c.)  •      388    2  10 

Computations  -  -    1,213    8    5 

Telegraphy     -           •    1,825  9  2 
Inspections,    issue    of 

D.  W.  Charts,  &c.   -      480  0  6 

Computations  -            -  1,118  6  1 


4,038  i:3    S 


3,423  15    9 


Ocean  Mbteoboloot: 
Marine  Superintendent      400    0    0 
Supply  and  Betum  of 
Instruments,  &c. : 
Royal  Navy  -      326  13    9 

Mercantile  Marine      371  10  11 
Computations  and  Care 
of  Instruments  -    1,142  15    8 


Cash  in  hand  - 

Advance  to  Valencia 
Observatory 

BankofBngland 

London  and  Westmin- 
ster Bank    - 


127  14  1 

50    0  0 

286     7  1 

231  18  4 


2,241     0    4t 
12,064     6  11 


645  19     6 


£12,710     6     5 


Examined  and  comparedjwiih  the  vouchers  and  found  correct. 

(Signed)        Warren  Db  La  Rue,  1  a    j  . 
^    ^  W.J.Smtthe,         ^JAnditors. 


June  11,  1877, 

42234. 
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Balance  Sheet,  3l8t  March  1877.* 

LlADILZTDES.  AflSBTfl. 


To  VfXDiSaj  creators  - 
probable  net  sur- 
plus    on      Ut 
April  1877       - 


897     6     1 
67     7     8 


964  13     9 


By  balance  of  re- 
ceipts and  pay- 
ments account  -      645  19    6 

„  sundry  debtors  -      SJ8  14    8 


964  IS  f 


(Signed)        Wakr™  De  La  Rue,  1  ^^ 

W.  J.  Smythe,  /  ■'*^"^*^*^ 


APPENDIX  11. 

List  of  Captains  (and  Officers)  who  have  received  from  the  Com- 
mittee a  Pi*esentation  Copy  of  Chains,  to  31st  March  1B77  {$ee 
Report,  p.  8).  The  figures  opposite  to  each  show  the  number  of 
Special  Letters  of  Thanks  written  to  each  Observer  in  acknow- 
ledgment of  "  Excellent "  Registers  returned  to  the  Office. 


Lettors 

Captain's  Name. 

of 
Thaoks. 

Ship. 

tAird,  A.  D. 
JAllen,  F.  W.        . 

1 

S.S.**  Prussian." 

1 

«  Collingwood." 

Almond,Tbomas  Michael,  F.R.A.S. 

4 

"Dccapolis." 

Angela  John  Fry 

- 

1 

"TwUight." 

Balderston,  Richard  James 

- 

3 

"Riymahal," 

Banner^  Frederick  William 

- 

4 

"Lady  of  the  Lake,"  and  "Kenil- 
worth." 

fBaker,  Thomas    - 

. 

1 

"Zoroaster" 

Barwood,  Y^illiam  Bichford 

- 

2 

"Fugitive." 

Becket,  Alexander 

- 

3 

"City  of  Perth." 

Bennett,  p:.  C.     - 

. 

3 

"  ThcssaluB." 

BlacMe,  A.  H.,  R.NJi.    - 

. 

2 

"  Melpomene." 

Blair,  J.  - 

. 

2 

"  Arouca." 

Blake,  Edwin  John 

- 

5 

"  Gilbert  Thompson,*' «  Gitana,"  and 

"  Sydney  Dacres." 
"  Thomas  Stevens." 

Blomfield,  H. 

. 

1 

Bouchette,  Francis  Baines 

- 

2 

S.S.  "  European." 

Broad,  G.  A.,  Nav.  Lt.,  R.N. 

. 

1 

H.M.S. «  Valorous." 

Brooks,  Samuel  - 

- 

3 

S.S."  City  of  Brooklyn." 

Brown,  A.  J.       - 

- 

2 

"Maroon." 

Brown,  Robert     - 

- 

2 

S.S.  "Moravian." 

Bruce,  John 

- 

4 

"City     of    Adelaide,"     and    S.S. 
"  Australian." 

Buchan,  James     - 

_ 

1 

"  Commewyne.** 
H.M.S.  "Phoebe." 

Bythesea,  John  CV.  C),  R.N. 

- 

2 

Campbell,  Archibald 

« 

5 

S.S.  ''Britannia,"  and  S.S. "  Europa," 

Campbell,  H. 

- 

2 

"Burdwan." 

Capper,  Edward  Hall 

- 

2 

"  Palm  Tree." 

Carruiker$,  Forrest  Priest 

. 

3 

"Minero." 

Churchill,  Orford,  Lt.,  R.N. 

. 

1 

H.M.S.  "Ariel." 

Comley,  WiUiam  Guise,  R.N.R. 

- 

2 

S.S."  Hong  Kong." 

*  Ths  value  of  itook  of  instruments,  Ac,  is  not  included  in  this  statement ;  for  particulars 
see  Appendices  Y.  and  Yl.; 


t  Charts  not  presented. 


t  Chief  Officer. 


Names  of  Offloers,  deceased,  in  italies. 
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Letters 

Ci4>tain't  Name. 

of 
Thanks. 

Ship. 

Cruickshank,  William      - 

- 

I 

«  Richard  Wright.'' 

Davidson,  Charles 

. 

1 

"Perseverance." 

J)ob6on,  Charles  Meadows 

. 

4 

S.S.  «  Beta." 

Jhmkin,  Thomas,  RN.B.- 

- 

8 

"Invemas." 

EUery,  William    - 

- 

6 

«  Bowfell." 

Paithfull,  Henry  - 

1 

"HaddonHaU." 

Fernie,  Alexander  Dnrward 

. 

I 

"Sir  John  Lawrence." 

Finlay,  James      - 

. 

8 

"  Duncaim." 

Frederick,  George  C,  Sub.  Lt,RN 

I 

H.M.S. "  Fawn." 

Freeman,  Thomas  W. 

- 

4 

S.S.  "Wisconsin." 

Fry,  Alfred 

- 

8 

"Foam." 

Gales,  I.  C. 

• 

1 

"Flechero." 

Gaye,  Gerrard     - 

• 

4 

"Eliza  Shaw." 

*Goodenough,    Commodore   James 

1 

H.M.S."  Pearl." 

O.,  RM. 

♦tGoodsaU,  W. 

• 

1 

S.S.  "  Kangaroo." 

Gordon,  James    - 

- 

1 

"City  of  Oxford.*' 

Grange,  James     - 

- 

1 

S.S.  "  Acantha." 

Gray,  David 

. 

4 

S.S.  "Eclipse." 

*Grap,F.J.,RJ^, 

. 

1 

H.M.S  "  Nassau." 

Gray,  John 

- 

4 

S.S. "  Maxinthien  "  and  S.S. «  Hope." 

Gray,  John  McDonald     - 

. 

8 

"  Speranza." 

Greenwood,  WiUiam 

. 

7 

S.S.  "Scotia"  and  "Assaye." 

Grigs,  George,  B.N.R.   - 

- 

3 

S.S.  "Helvetia,"  and  S.S. "  France." 

Haran,  Dr.  T.  J.,  R.N.    - 

. 

1 

H.M.S.  "  Agincourt." 

Harris^  David    - 

- 

2 

S.S.  *•  Medway." 

Hassdl,  Thomas  Edward 

- 

3 

"  Mervyn." 

Hayes,  James 

- 

7 

S.S."Ptolemy"  and  S.S."  Camoens." 

Hayward,  George  Olive   - 

- 

2 

S.S.  "Durley." 

Hayward,  J.  J.,  Paymaster,  R.N. 

I 

n.M.S.  "  Hydra." 

Heggmn,  Edward  Carl  V. 

. 

9 

"Czar"  and  «Rozelle." 

Henderson,  Henry 

- 

5 

"  Hope,"  and  S.S.  "  Clevehmd." 

IHodding,  Samuel  White  - 

- 

8 

"  Indus." 

Holdich,  John  Peach,  R.N.R. 

. 

8 

"Agra." 

Hopkins,  John  0.,  R.N.  - 

- 

1 

H.M.S.  "  Liverpool." 

Homer,  Mr.  A.  C,  M.RC.S. 

• 

1 

8.S. "  Pandora." 

Hosken,  H.,  Staff  Com.,  R.N. 

- 

1 

H.M.S."  Pearl." 

♦tHunt,  J. 

. 

1 

"  Avonside." 

Hunter,  David     - 

- 

8 

S.S.  •«  Alpha"  and  S.S.  "  Delta," 

Innes,  George 

- 

1 

«  Silistria." 

Jackson,  J.N.     - 

_ 

1 

"KnowsleyHalL" 
H.M.S."  Glasgow." 

Jackson,  Robert,  Staff  Com.,  R.N. 

1 

Johnson,  Charles,  R.N.R. 

- 

4 

"St.  Lawrence.." 

Jones,  Arthur  Arundel    - 

- 

8 

"Victoria  Nyanza,"  and   "Chevy- 
Phase."                                       ' 
S.S.  "  Nile,"  and  S.S.  "Niger." 

Jones,  George  Henry 

- 

7 

Jones,  L.F.,R.N. 

m 

1 

H.M.S."  Valorous." 

Jones,  Theodore  Morton,  R.N. 

- 

8 

H.M.S. «  Glasgow." 

- 

3 

S.S.  "  Scotia,"  and  S.S.  "Baltic." 

Kennedy,  James  Branch,  R.N.R 

.- 

1 

S.S."  Blue  Cross." 

•  Charts  not  presented 


t  Second  Oilleer. 
Names  of  Officer?,  deceased,  in  italics. 


t  Chief  Officer, 
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Oqitain'iKame. 

Letters 

of 
Thanks. 

Ship. 

Kerr,  Alexander  .           -           . 
Kerr,  Thomas  Coolter,  B.N.B.     - 

"Ardgowan." 
"DmSam.- 

Latham,  Frederick  W.     - 
Leekj,  8qaire  Thornton  Stratftnrd, 

ILN.B..  F.B.G.8. 
Leportier,  Theodore 
Lewis,  John  Thomas,  B.N.B.       - 
Lindsaj,  Henry  Kaj 
Lonfflej,  Herbert 
Lonham,  Robert  Dowe    - 

**  Snmatra." 

8.8.  "  Uruguay  "  and  8.8.  "Halley-- 

"Kate." 

8.8.  «  Scotia,"  and  8.8.  "  Chaldea.- 
"Valpaniso." 
8.8.  "Yorkshire." 
S.S."Berar,"  S.8."Daricy"    a»4 
8.8.  "Charles  Howard." 

•MaeDomald,  Johi 

McKechnie,  Doncan  Ferguson    - 

Mackellar,  D.  E.  - 

Mackie,  Thomas  -           .           . 

Maddison,  John,  R.N.B.  - 

Manning,  Henry  -           -           - 

Maples,  Charies  .           .           • 

Marahall,  D. 

Martyn,  John  Artis 
«Mayne,BichaidC.,B.N.,C.B.    - 
tMeniies,  Charles  James  - 

14 

8.S."Earopa." 

"Cottica." 

Observations  at  Bapa  Island. 

8.8. "  Masinthien." 

"  Anglesey." 

8.8.  "Kangaroo." 

"  Genii.** 

"LadyOctavia." 

8.8.  "  Siberia  **  and  8.8.  "  Samaria.-* 

H.M.S.  "Nassau.** 

S.8.  "  Austrian"  and  S.S.  "  Sarma- 

tian.'* 
"  Camperdown." 
"W.E.  Gladstone.*' 
"Henry  Bath." 
"  Candahar." 
S.S.  "  Batavia.*' 
S.S."Tarifii." 

Miller,  A.  John   - 

Moore,  Thomas    -            -            - 

Morton,  John  D'Arcy      - 

Mouop,  Clement 

Monland,  John  Elsey 

Mmphy,  Blichael 

Napier,  lUchard  H.,  B.N. 
Nares,  Sir  George  Strong,  RN., 
F  B  S 
Newton,  James  William  -    • 
North,  W.G. 

H.M.S.  "Nassau." 
H.M.S.  "Challenger." 

S.S.  "Grenadier." 
S.S."  West  Biding." 

Owen,  John 
Owen,  Robert     - 

"W.G.Bussell." 
"Victoria  Cross." 

f  Paterson,  James  Forrest  - 
Pearson,  Charles  William 
Peebles,  Bobert   -           -            - 
Penr,  John  L.,  R.N.       - 
Fetch,  John  A.  B.,  Staff  Com.,  B.N. 
Petrie,  Peter  Conrad 
Pollard,  Lt..G.N.,B.N.  - 
Potts,  Thomas  Crosby     - 
Prehn,  Carl  Christian 
Price,  James  John 

JPritchard,  Charles  E.      - 

S.S."  Moravian," 
S.S. "  Strathclyde." 
"Margaret  Galbraith." 
H.M.S."Oronte8.** 
H.M.S."Ph(Bbe." 
S.S.  "Patagonia." 
H,MS.  "  Nassau.*' 
"  Tenaaserim.*' 
"  Eleanor.'* 
"  Sorata.*' 
H.M.S.  "Ariel.** 

Baebam,  John,  B.N.B.    - 
Bawle,  Charles,  B.N.B..  - 
Baymond,  Charles  Tenzer 

"AirUe." 

"Star  of  the  North." 
"British    India"    and    "  Brilisk 
Consul.'* 

*  Charts  not  presented.  f  Chief  Officer. 

X  Navigating  Bub'Lieutenant. 

Names  of  offloen  deceased,  in  italics. 
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Captain*!  Name. 


Letters 

of 

Ship. 

Thanks. 

2 

«  Lord  Strathnairn." 

6 

-  Gelaeno  "  and  '» Glenlora." 

1 

«*Whittington.*' 

2 

H.M.S. «  Sylvia." 

1 

S.S.  •*  Hotgpur." 

1 

8.S. «  Nestorian." 

1 

H.M.S.*' Liverpool.- 

4 

S.8.  «  B€ta.» 

1 

-  Early  Mom." 

1 

H.M.S."  Hydra." 

7 

"TraveUer." 

1 

"WUtshire.- 

3 

<«  Kingdom  of  Saxony." 

10 

S.S.  «  Hibernian,"  S.S. «  Peruvian," 

and  S.S.  "  Scandinavian." 

1 

"Decision." 

2 
2 

8.S.«ErlKing." 

8.8.  "Moravian"  and   S.a"St. 

Patrick." 

6 

"Otago." 

5 

"Richmond." 

3 
10 

«  Maggie  "  and  «  Glenesk." 
"Northfleet,"  "  Flying  Venus,"  and 

S.S."  Hong  Kong." 

1 

H.M.S."  Nassau." 

3 

H.M.S.  "  Challenger." 

1 

"Peeress." 

1 

H.M.S.  **  Challenger." 
"  Valentine  and  Helene." 

1 

5 

"Newcastle." 

1 

"JohnTempcrley." 

2 

"Baroda." 

3 

H.M.S."OTt)ntes." 

2 

"Kelso"  and  "Undine." 

5 

"Vcre." 

1 

8.8.  "Erik." 

3 

S.S.  "  Alpha." 

1 

"  Emulation." 

14 

8.8. "  Palmyra"  and  8.8. "  Parthia." 

1 

H.M.8."Fawn." 

2 

H.M.8.  "  Sylvia." 

6 

"Galatea." 

5 

"  Gorforth." 

3 

"  St.  Lawrence." 

1 

8.8. «  Wisconsin." 

2 

S.8.  "Austrian"  and 8.8.  "Saim*- 

tian." 

2 

8.8. "  Pandora." 

Rod,  Carson  William  - 
Benaut,  Charles  Henry  - 
Ruthven,  Jocelyn  Fitzgerald 

St.  John,  H.  C,  RJT.      - 
tScott,  Fergus       -  -  - 

tScott,  George  Alexander  Brown  - 
Sharp,  William  H.,  Staff  Com.,  R.N. 
Shaw,  GUbert      -  -  - 

Shearer,  George 

Shortland,  R.  Adm.  P.  F.,  R.N.  - 
Simpson,  Alexander 
Smith,  David,  FMJi.S.  - 
Smith,  William  Charles  - 
Smith,  William  Henry,  R  J7.R.    - 

Stanhope,  John    .  -  - 

Steele,  John         .  -  - 

Stephen,  John  George 

Stuart,  George  Rennie  - 
Stuart,  William  Henry  - 
Sutherland,  James  Taylor 
Symington,  William 

*Tandy,  Comr.  Dashwood  G.,  R.N. 
Thomnon,  F.  T.,  R.N. 
Titanouth,  Robert  J.  C    - 
Tiaard,  Staff-Com.  T.H.  - 
Townsend,  William  Henry 
Trench,  Chas.  E.  Le  Poer 
TuekeryJohn  Worth 
Tully,  Thomas     -  -  - 

Vine,WilUam  W.,  Staff  Com.,  R.N, 
Vowell,  Michael  .  -  • 

Wadbam,  Thomas  Littleford 
Walker,  John  Burnett     - 
Warden,  William 
Waikins,  Thomas 
Watson,  William 
Wharton,  William  J.  L.,  R.N.     - 
JWheeler,  F.  8.,  R.N. 
Wherland,  Frederick,  R.NJL 
Wig^t,  Henry  Potts 
Wilcox,  Henry  George,  R.N.B. 
Williams,  James  Agnew  - 
Wylie,  James      .  .  - 

Young,  Sir  Allen  - 


In  addition  the  Committee  have  presented  barometers  to  two  gentlemen  who  have  formertj 
kept  resisters  for  the  Office,  but  have  now  retired  firom  the  sea,  tIs.*  to  Gapt.  A.  D.  Wood  in  1887* 
and  to  Gapt.  Isaac  Gales  in  1870.  A  set  of  instruments  was  alao  presented  to  Gapt.  Alfired  Fix 
In  1888. 


*  Charts  not  presented. 


f  Chief  Officer.  t  Navigating  Sub-Lieutenant. 

Names  of  officers  deceased,  in  Ualiet. 
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MiSCBLLAKEOUS  DOCUHEKTS. 


Observations  taken  on  board  five  French  ships  off  the  West  Coast  of 
Africa^  and  also  at  St.  Louis  (Senegal)  daring  the  month  of  August 
1873.      • 

Extracts  from  logs  of  seven  German  ships  relating  to  the  gale  in  the 
Atlantic  in  August  1873. 

Account  of  the  typhoon  which  occurred  on  May  lOlh,  1876,  off  the 
coast  of  Formosa. 

Meteorological  register  attached  to  the  Transit  of  Venus  Expedition 
to  the  Sandwich  Isles,  16th  November  1874  to  21st  January  1875, 
kept  by  H.  G.  Barnacle,  F.R.A.S. 

Account  of  the  cyclones  which  occurred  off  the  island  of  St.  Thomas, 
West  Indies,  from  9-l7th  September  1875,  by  F.  H.  Jahncke. 

Charts,  &c.  relating  to  cyclone  in  China  Seas  in  September  1870,  by 
Captain  A.  Schiick. 

Extracts  £rom  Chinese  newspapers  relating  to  typhoons  of  July  to 
September  1874,  and  May,  July,  and  August  1875. 

Extracts  irom  ships  logs  relating  to  typhoons  in  the  China  Seas  during 
May  1876. 

Observations  made  at  various  places  in  Northern  A&ica,  from  June  to 
September  1853,  by  Dr.  E.  Vogel. 
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APPENDIX  IV. 

Contents  of  the  Principal  Publications  issued  up  to 
May  31st,  1877. 

OlBciAi  Continued  from  Report  for  1875. 

No. 

25.  QuABTEBLT  Weatheb  Bbpobt  for  1874.    4to. 

Parts  L-III.,  Januar7--September  1874.  (Part  IV.  in  the  press.) 
Containing  the  continuous  traces  of  the  self-recording  instru- 
ments   at    the    seven  British    and  Irish   Observatories,  with  a 
chronicle  of  the  weather.    Also  tables  showing  monthly  rainfall 
for  the  period  at  the  stations  in  connexion  with  fiie  Office. 

27.  Charts  of  Meteorological  Data  for  the  Nine  10°  Squares  of  the 

Atlantic  which  lie  between  20°  N.  and  10°  S.  and  extend  from 

10°  to  40°  W.,  with  accompanying  remarks^    1876.     Folio 

and  Quarto. 

A  summary  of  this  paper  has  appeared  (Non-Official  No.  10) 

under  the  title  '^Physical  Geography  of  the  Atlantic,"  being  a 

paper  read  by -Captain  H.  Toynbee,  Marine  Superintendent,  Meteo* 

rological  Office,  before  the  British  Association  at  Bristol  in  August 

1875,  and  it  shows  the  best  routes  across  the  Equator  in  each  month 

of  the  year,  with  discussions  of  the  pressure,  temperature,  winds, 

&c.  for  the  district  included  in  the  above  limits,  with  charts  for 

each  month. 

The  explanatory  text  occupies  686  pp.  4to.,  and  the  Appendices 
contain : — 

A.  Discussion  of  Meteorological  Observations  taken  at  Ascen- 
sion by  the  late  Lieutenant  Rokeby,  R.M.,  from  September  1863 
to  August  1865,  with  diurnal  and  annual  range. 

B.  Rules  for  observing  swells  and  **  rollers,"  by  Professor 
G.  G.  Stokes,  Sec.  R.S. 

28.  Contributions    to  the  Meteorology  of  Japan.     1876.    4to., 

pp.  24,  with  Diagrams  and  Charts. 
Containing  the  results  of  Observations  made  at  the  Lighthouses 
on  the  S.E.  and  SW.  coasts  of  Japan  and  in  the  Inland  Sea,  for 
the  years  1871-74,  collected  and  collated  by  Staff-Commander 
T.  H.  Tizard,  H.M.S.  "  Challenger."  An  Appendix  also  contains 
the  results  of  all  Observations  made  in  the  seas  of  China  and 
Japan,  which  existed  in  the  Office  and  had  been  collected  by 
directions  of  Admiral  FitzRoy. 

30.  Quarterly  Weather  Report  for  1875.    (In  the  press.) 

The  Appendices  to  this  Report  have  already  been  issued,  and  they 
contain  detailed  observations,  taken  twice  a  day,  at  10  stations,  and 
monthly  summaries  for  26  stations  on  the  International  Form  pro- 
posed  by  the  Permanent  Committee  of  the  Vienna  Congress. 
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APPENDIX  V. 

Inbtbdhsmts  supplied,  &c.  to  ihe  Boyal  Navy. 


Buo- 

motors* 

Ane- 
loida. 

Hydro- 

PerAfioonnt. 

Ordi- 

najy. 

Has. 

Uin. 

Soreeiis. 

meten. 

January  lBt»  1876,  afloat 
Iwiedsmce     - 

191 
65 

386 
105 

1,040 
303 

43 
37 

78 
40 

44 
24 

152 
42 

Bctnnied  Bince 

256 
72 

491 
106 

M43 
384 

80 
59 

118 
54 

68 
11 

194 
63 

April  lat,  1877,  afloat 

184 

385 

959 

21 

64 

57 

131 

Instruments  supplied,  &c  for  use  at  Naval  Stations. 


Jannary  Ist,  1876,  in  nM 
Issued  since     •           •           • 

48 

4 

86 

4 

73 
5 

17 

7 

14 
13 

5 

1 

17 

1 

Betnrned  since 

.     52 

4 

90 
6 

78 
13 

24 

8 

27 
16 

6 
2 

18 

4 

April  Ist,  1876,  in  nse- 

48 

84 

65 

16 

11 

4 

14 

Disposition  of  Admiralty  Instruments 

on  April  Ist,  1877. 

Afloat  in  Boyal  Navy  - 

184 

385 

959 

21 

64 

57 

181 

In  use  at  sUtions 

48 

84 

65 

16 

11 

14 

In  store  at  M.O. 

117 

52 

214 

46 

27 

83 

„        Chatham    - 

30 

5 

5 

16 

„        Sheemess  - 

10 

11 

27 

7 

10 

11 

28 

„        Portsmouth 

28 

7 

7 

18 

„         Bevonport 

10 

67 

12 

12 

8 

16 

„        •Qoeenstown 

4 

1 

1 

— 

8 

„         Gibraltar   - 

12 

— 

— 

— 

4 

„        Malta 

11 

17 

2 

— 

4 

24 

„        Hali&z      - 

28 

4 

6 

.. 

18 

ff        Bermada   - 

10 

9 

2 

2 

— 

16 

„        Jamaica     - 

16 

2 

3 



8 

„        Cape  of  Good  Hope 
„        Trxncomalee 

15 
8 

— 

— 

— 

2] 

Hon^Kong 

13 

19 

51 

5 

5 

1 

21 

^         Coqmmbo 
„         Sydney      - 

"*" 

1 
24 

1 
2 

2 

^_^ 

23 

^        Eisquimalt  - 

24 

— 

— 

— 



ITsder  repair    -           -           - 
At  Keif  Obserratory    - 

1 

— 

— 

— 

, 

— 

— 

— 

— 

— 

- 

Total 

425 

623 

1,595 

133 

155 

108 

439 

Destroyed  and   lost  since 

2 

6 

211 

16 

21 

3 

16 

January  1st  1876. 

On  way  to  Hong  Kong      - 

8 

6 

24 

3 

3 

— 

«. 

„         Trincomalee     - 

4 

6 

24 

— 

.. 



m^ 

„    from  Malta 

1 

1 

3 



1 



4 

„            Cape  of  Good 

2 

9 

— 

.-. 

— 

•^ 

Hope. 

42234. 
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APPENDIX  VL 
iNSTRiTMBirrSy  &c.  supplied  to  Mercantile  Marine* 


■ 

Per  Account. 

Baro- 
loeten. 

Com- 
pares. 

HyditH 

Ordi- 
nary» 

Max,  1   Min.. 

Screens. 

meten. 

January  1st,  1870,  afloat 
Issued  since 

93 

118 

1 

555 

708 

„_ 

6 

89       370 

107  I     418 

Betozned  since 

211 
100 

1 

1,263 
596 

— 

6 
5 

196 
91 

788 
367 

Aprillst,  1877,  afloat 

111 

1  . 

667  ,     — 

1 

.105 

421 

Instruments  at  Stations,  viz.,  Telegraph  Offices,  Observatories, 
Navigation  Schools,  &c. 


January  Ist,  1876,  in  use 
Issued  since 

98 
13 

3 

1 

246 
42 

46 
11 

49 
12 

52 
6 

50 
10  . 

Betnraed  since 

HI 
22 

4 
1 

288 
54 

57 
10 

61 
If 

58 
18 

60 
18 

April  lit,  1877,  in  use 

89 

8 

234 

47 

50 

40 

42 

Disposition  of  Board  of  Ti'ade  Instruments,  on  April  Ist,  1877- 


In  merchant  ships 

111 

1 

667 

1 

105 

421 

In  use  at  stations 

89 

3 

234 

47 

60 

40 

48 

In  stor«  at  M.O. 

28 

45 

73 

4 

12 

20 

89 

At  Liverpool  agency    - 

9 

8 

42 

-« 

— 

5 

SO 

1,  Aberdeen      „         - 

I 

— 

40 

— 

— 

6 

31 

„  Glasgow        „        .           . 
„  Dundee         „ 

— 

5 

— 

.-. 

1 

2 

2 



16 





3 

11 

„  Hull              „        -           - 

4 

.. 

24 

— 

-. 

2 

16 

Under  repair 

7 

— 

2 

— 

— 

— 

— 

At  Keif 

— 

— 

— 

1 

— 

— 

— 

Total,  April  Ist,  1877 

256 

57 

1,103 

52 

68 

182 

642 

Lost,  &c.  smce  Jan.  1st,  1876 

4 

— 

128 

2 

2 

24 
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APPENDIX  VIL 

List  of  Stations  reporting  Meteorological  Observations  by.Telegrapbi 
to  the  (Bice,  with  the  Observers. 


Sarabnrgh  Head 

. 

Rev.  W.  Brand 

. 

. 

Minister  of  DunrossnesB. 

Stomoway 

. 

J.  Smith 

. 

• 

. 

Gardener. 

♦ThUTBO- 

.. 

J.  Trotter 

_ 

. 

- 

Wick      -       - 

. 

J.  Sinclair 

. 

. 

. 

Watchmaker. 

Nairn      - 

. 

W.  D.  Penny  - 

. 

•  • 

. 

Schoolmaster. 

Aberdeen 

. 

J.  McCormack 

. 

. 

• 

Telegraph  Cletk. 

Leith     - 

. 

J.  Tumbull    - 

. 

. 

• 

Do. 

Shields  - 

. 

J.  Irvine 

• 

. 

. 

Do. 

*Scarboroagh- 

. 

F.Shaw,F.M.S. 

- 

» 

• 

Do. 

York 

. 

C.  Wakefield  - 

. 

. 

. 

Curator  of  Museum. 

Nottingham     - 

- 

E.  J.  Lowe,  P.R.S 

. 

. 

Highfield  Ho.  Observatoryv 

Ardnwsan 

- 

'  W.  McNeil     .  • 

•. 

. 

• 

Telegraph  Clerk. 

♦Greenca«tle(Moville) 

J.  Lowry 

. 

. 

. 

Schoolmaster. 

Donaghadee    - 

- 

J.  MacGowanJr. 

- 

- 

- 

Telegraph  Clerk. 

Kingstown 

. 

G.Mitchell      - 

. 

. 

. 

Keeper  of  Sailors'  Home* 

*HoIyhead      - 

- 

J.  Tilston 

. 

. 

• 

Do. 

Liverpool 

. 

J.  Hartnnp,  junr. 

- 

- 

- 

Bidston  Observatory. 

♦Valencia       - 

- 

t  J.  E.Cullum 

- 

- 

- 

Superintendent  of  the  Ob- 
servatory. 
Telegraph  Clerk. 

Roche's  Point - 

W.  Kennedy  - 

„ 

_ 

. 

Pembroke 

. 

J.  C.  Walker  - 

. 

. 

. 

Do. 

Portishead 

. 

W.  Sandford  - 

*- 

. 

. 

Station  master. 

•ScUly   . 

. 

W.  Thomas     - 

. 

. 

. 

Signalman. 

Plymouth 

. 

J.  Merrifield,  LL.D.,  1 

F.R.A.S. 

Teacher  of  Navigatioir.. 

Hurst  Castle  - 

- 

A.  James     .  - 

- 

- 

- 

Telegraph  Clerk. 

Dover     - 

- 

J.  Costello      - 

. 

. 

- 

Telegraph  Clerk. 

♦London 

. 

F.  Gaster,  F.M.S. 

. 

. 

. 

Oxford  - 

m 

J.  Lucas 

.. 

* 

- 

Hadclifie  Observatory. 

Cambridffe      • 
YannonUi 

• 

H.  Todd 

. 

. 

- 

Observatory. 

- 

a  T.  Watson 

- 

" 

- 

Secretary,  Sailors*  Home. 

t  E.  O'Bullivan,  the  fonner  Observer,  resigned  in  June  1878. 


Summary : 

England  and  Wales    - 

Scotland 

Ireland 


16 
8 
5 


Those  marked  with  an  asterisk,  report  twice  daily.    The  office  also  reoeives  daily 
reports  ftom.  22  places  on  the  Continent. 
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APPENDIX  Vni. 

List  of  P£SS0K8,  Places,  &c.  to  which  the  Daily  Weather  Report 
has  bee^  supplied,  free  of  cost. 

Neuftpapers  : 

Daily  News* 

Echo. 

Express. 

Globe. 

Hour. 

Irish  Times. 

Lloyd's  Shipping  List. 

Mark  Lane  Express. 

Morning  Advertiser. 

Observer. 

PaU  Mall  Gazette. 

Shipping  and  Mercantile  Gkusette  (with  special^daily  chart). 

Standard  (Morning  and  Evening). 

TrmeB  (Ist  and  2nd  editions).* 


Far  Exhibition  at  following  Seaports : 

Banff. 

Barrow-in-Furness. 

Belfast. 

Blackpool. 

Boscastle. 

Bournemouth. 

Broughty  Ferry. 

Buckie. 

Budehaven. 

Carnarvon. 

Cork. 

Cowes. 

Cromer. 

Cullercoats. 

Deptford  Yard. 

Dover. 

Exeter  (2  copies). 

Falmoudi. 

Great  Grimsby  (2  copies). 

Hastings. 

Hayle. 

Holyhead. 


Hull. 

Kingstown. 

Lancaster. 

Margate. 

Nairn. 

Newquay. 

Fenarth. 

Plymouth. 

„  G.  W.  Docks. 
Port  Dinorwic. 
Porthcawl. 
Portland. 
Queenstown. 
St.  Ann's  Head. 
Scarboro*. 
Silloth. 
Teignmouth. 
Thurso. 
Ventnor. 

Weston*super*Mare. 
Wick. 
Yarmouth.  . 


In  exchange  for  OhservationSf  S^e. ; 


Aird,  G.  H.,  Seaham. 

Barnstaple  Meteorological  Committee. 

Cambridge  Observatoiy. 


*  The  new  arrangements  with  the  "  Times/'  in  virtue  of  which  special  oharts  1 
€  pjn.  are  supplied  to  that  paper,  commenced  January  Ist,  1876. 
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Jii  exchange  for  OhservaUons^  ^.^eont. : 

ClonstOD,  Bev.  C,  Sandwick,  Orkney. 
*Conro7y  J.,  Rosenallicu 
Cooper,  CoL,  F.B.A.S.,  Markree»  nr.  Sligo. 
Cooper,  W.  F.,  F.M.S.,  Sheffield. 
Crofislej,  L.  J.,  Halifax. 
Durham  Univerdtj  Observatory. 
Femiej  Observatory,  Southport. 
Greenwich  Observatory. 
Griffith,  Bev.  C,  F.M.S.,  Strathfield  Turgias. 
Hoskins,  Dr.  S.  E.,  F.B.S.9  Guernsey. 
Indian  C.E.  GoUege,  Staines. 
^Jersey,  Submarine  Telegraph  Company. 
.Kingston,  G.  T.,  M.A.,  Toronto. 
Liverpool  Observatory. 
Lowe,  E.  J.,  F.R.S.,  Nottingham. 
McCormack,  J.,  Aberdeen. 
Mackay,  Rev.  W.  P.,  D.D.,  Hull. 
MiUer,  S.  H.,  F.BA.S.,  Lowestoft. 
Moore,  Dr.  J.  W.,  Dublin. 
Moyle,  M.  P.,  F.R.C.S.,  Helston. 
Mullins,  Bev.  J.  G.,  Uppingham. 
Murray,  A.  E.,  F.M.S.,  Hastings. 
Northumberland,  Duke  o£^  Alnwick. 
Quinton,  J.,  Jr.,  Norwich. 
Badcliffe  Observatory,  Oxfords 
Richards,  W.  H.,  Penzance. 
Robinson,  Rev.  W.  P.,  Glenalmond. 
RoBse,  Earl  of,  F.R.S.,  Parsonstown. 
Royal  Horticultural  Society. 
Rugby  Natural  History  Society. 
Stewart,  Dr.  Balfour,  F.R.S.,  Manchester. 
Stow,  Rev.  F.  W.,  F.M.S.,  Aysgarth,  Yorkshire. 
*Sutherland,  A.,  Carrickfergus. 
•Style,  Rev.  G.  J.,  Giggleswick,  near  Settle. 
Taylor,  Rev.  C.  J.,  Folkestone. 
Walker,  J.  C,  St.  Ann's  Head. 
Whitty,  Rev.  S.,  Oscott. 
Yorkshire  Philosophical  Society. 

Government  Offices^  SoeietieSy  S^, : 

The  Queen. 

The  Principal  Government  Offices :  50  copies* 

*«  AchiUes,"  H.M.S.,  Portland. 

Association  of  Underwriters^  LiverpooL 

Do.  Lloyd's. 

«« Britannia,"  H.M.S.,  Dartmouth. 
British  Museum. 

Calcutta,  Meteorological  Committee. 
Devonport  Dockyard,  3  copies. 

„         Commander-in-Chief. 
Greenwich,  R.N.  College. 
Ireland,  Lord  lieutenant. 

„         Geological  Survey. 

„        Royal  College  of  Science. 
Meteorological  Society,  London. 

*  lyiflContiDued. 
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Covemment  Offices^  Societies^  SfC, — cont'.  : 

«  Nankin,"  H.M.S.,  MUfonl  Haven. 

Patent  Office. 

Pembroke^  Captain  Supertntendent. 

Portsmouth,  Comraander-in-Ohief. 

Renter's  Telegram  Companj* 

Royal  Artillery  Institution. 

Royal  Military  Academy. 

Royal  Society. 

Royal  United  Service  Institution. 

Scottish  Meteorological  Society. 

Sheerness  Dockyard. 

Staff  College. 


foreign  Places : 


Algiers,  Meteorological  Service. 

Brussels;  Royal  Olwervntory. 

Christiania,  Meteorological  Institute. 

Constantinople,  Imperial  Meteorological  Observatory. 

Copenhagen,  Meteorological  Institute. 

Emden,  Dr.  Prestel. 

Florence,  Meteorological  Office, 

Hamburg,  German  Ocean  Observatory. 

Lisbon,  Observatory. 

Madrid,  Royal  Observatory. 

Nice,  Soci6t6  de  M6decine. 

Paris,  Meteorological  Observatory,  Montsouris. 

„      Meteorological  Society. 

„      Ministry  of  Marine. 

„      Observatory, 

„      M.  Harold  Tarry. 
Rome,  Ministry  of  Agriculture, 
St,  Petersburg,  Central  Physical  Observatory. 
Stockholm,  Meteorological  Institute. 
Upsala,  University  Observatory. 
Utrecht,  Royal  Meteorological  Institute. 
Vienna,  Imperial  Meteorological  Institute. 
Washington,  Smithsonian  Institution. 

„  United  States  Naval  Observatory. 

„  Chief  Signal  Officer,  War  Office. 


APPENDIX  IX. 

Teleobaphic  Weather  Intellioenck. 

The  following  stations,  having  been  approved  by  the  Board  of  Ti*ade, 
-fure  supplied  with  telegraphic  information  of  storms  free  of  expense, 
and  "  drum  "  and  <<  cone  *'  signal  shapes  have  .been  furnished  to  most  of 
ihem,  all  further  expenses  attendant  on  the  maintenance  and  repair  of 
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the  appai'atus  being  borne  locally.  The  stations  are  situated,  80  in 
England  and  Wales,  30  in  Scotland^  13  in  Ireland,  3  in  the  Isle  of  Man, 
and  3  in  the  Channel  Islands. 


NORTH. 

WEST. 

SOUTH. 

EAST. 

Scotland, 
£A0irCk>Asv. 

England,  N.W. 

England,  S.W. 

England,  E. 

Silloth. 

BiVacombe. 

Berwick-on- 

KirkvaU; 

Maryport 

Barnstaple. 

Tweed. 

Inyemess. 

Workington. 

Ponlsaae. 

Tynemouth. 

Nairn. 

Whitehaven. 

Boscastle. 

S.  Shields. 

Burghead. 

Ramsey. 

Newquay. 

Sunderland. 

LoBsiemonth. 

Douglas. 

Hayle. 

Middlesborougfa. 

Backie. 

Castletown.' 

Fendennis. 

Redcar. 

Portsoy. 

Barrow.     . 

Scilly. 

Whitby, 

Banff. 

Moredambe. 

Penzance. 

Filey. 
Withemsea. 

Fraserburgh. 

Fleetwood. 

Falmouth. 

Peterhead. 

Blackpool. 

Plymotttii,     four 

HuU. 

Aberdeen. 

Lytham. 

staUons. 

Goole. 

Stoneharen. 

Runeom. 

Teignmouth. 

Grimsby. 

Montrose. 

Southi)ort. 

Exeter. 

Boston. 

Broughty  Perry. 

Liverpool. 

Exmouth. 

Sntton  Bridge* 

St.  Andrews. 

Hawarden. 

Lynn. 

Dundee. 

Mostyn. 

England,  S. 

Cromer. 

•     Anstmther. 

Alloa. 

England,  W. 

Guernsey. 

St.  Heller,  Jersey. 

England,  S.E. 

.    Graagemoatb. 
Bo'ness. 

Bangor. 
PortPenrhyn. 

Gorey,  Jersey. 
Weymouth. 

Yarmouth. 
Southwold. 

*    Granton. 

Holyhead. 

Poole. 

Ipswich. 

Leith. 

Carnarvon. 

Cowes. 

Harwich. 

Pisherrow 

Port  Dinorwic 

Ventnor. 

Chatham. 

Dunbar. 

Aberystwith. 

Portsmouth. 

Sheemess. 

Eyemouth. 

Milford. 

Littlehampton. 

Faversham. 

Pembrey. 

Brighton. 

Llanelly. 

Newhaven. 

Briton  Ferry. 

Hastings. 

Porthcawl. 

Rye. 

Penarth. 

Dover. 

Cardiff. 

Margate. 

Newport. 

Weston-super- 

liare. 

Firth  op  Clyde. 

Ikeland,  E. 

Glasgow. 

Bel&st. 

Greenock. 

Howth. 

Rothesay. 
Campbeltown. 

Kingstown. 

Girran. 

Ireland,  S.  and  W. 

New  Boss. 

Dunmore,  East. 

Dungarvan. 

Yonghal. 

Queenstown. 

Passage. 

Cork. 

Tralee. 

Limerick. 

Galway. 

i 
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Circular  No.  717. 

Teleqiuphic  Weather  Intelligence. 

Board  of  TradCp  February  14tb,  1874. 

The  Board  of  Trade  have  been  informed  by  the  Meteorological  Coni- 
mittee  tbat  tbey  are  now  prepai*ed  to  re-introduce  tbe  uae  of  Admural 
FitzRoy^s  signals  (cones  and  drum)  witb  sligbtly  modified  significations^ 
and  that  the  change  will  take  effect  on  and  after  16th  March  1874. 

The  signals  to  be  used  will  consist  of: — 

1^  Cone,  point  downwards  for  Southerly  gales ;  S.E.  round  by 

8.  to  N.W. 
2^.  Cone,  point  upwards  for  Northerly  gales ;  N.W.  round  by  N. 

to  S.E. 
3^.  Drum,  with  eone,  to  indicate  the  probable  approach  of  a  very 

heavy  gale  from  the  direction  indicated  by  tlie  cone. 

The  drum  will  not  be  used  without  the  cone. 

The  signals  are  to  be  kept  hoisted  during  the  daylighi  onfy^  until 
48  hours  have  elapsed  from  the  time  the  telegram  was  despatched^  unless 
countermanded.  At  night,  lanterns  may  be  used  wherever  tl^  local 
authorities  deem  it  desirable  to  do  so,  as  pointed  out  in  the  explanatory 
pamphlet*  sent  herewith,  copies  of  which  are  supplied  for  gratuitous 
distribution. 

It  will  be  seen  from  the  pamphlet  in  question  that  the  meaning  of  the 
signals  is  that  an  atmospherical  disturbance  exists  (which  will  be 
explained  in  the  telegram),  and  will .  probably,  but  not  neeesaarilgy 
cause  a  gale  at  the  place  warned,/rom  the  direction  indicated  by  the 
signal. 

The  Meteorological  Office  will  supply  the  canvas  shapes  and  lanterns 
to  such  places  as  require  them,  on  loan,  but  in  all  cases  the  local  autho- 
rities must  undertake  the  charges  incidental  to  the  hoisting  of  the 
signal,  such  as  flagstaff  and  gear,  oil,  &c.,  and  also  to  the  keeping  of  the 
apparatus  in  repair,  painting,  &c.y  as  directed  by  the  Circdar  No.  278, 
dated  30th  November  1867. 

Thomas  Grat. 


*  The  "explanatory  pamphlet"  referred  to  is  a  eirciilar  entitled  ''Telegmpirie 
Weather  Intelligence,"  printed  in  large  type  on  fbnr  pages,  so  as  to  be  posted  up  on  a 
board. 
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APPENDIX  X. 

List  of  Statioks  from  which  Daily  Stvchbokoub  Obsebyatioks 
(at  Oh.  48in.  p.m.  G.  M*  T.)  haYe  been  receiYed. 


Otiaenren. 


Remarin. 


Bndfind 

Cambridge 

Cardington 

Carlisle  ... 

GhatluuD,  School  of  Mili- 
tary Engineering. 

Dartmoor 

Borer     -  -  - 

Eccles     -  .  - 

Palmouth  ObeenFatorj    - 

Greenineh  ObserTatoiy  <- 

Gnenuey 

Hatifiucy  MooTside 

Helston  ... 

Holyhead 

Jersey  (St  Heller's)      - 

Kcw  Obserratory 

Leicester  (Museum) 

Liyerpool  Obserratory 
(Bidston). 

Nottingham 

Oscott  (St  Mary's  Col.) 

Oxford,  Badclifie  Obs.    - 

Plymouth 

Scarborough 

Sheffield  -  -  - 

SiUoth    .  -  . 

St  Ann's  Head  (Milford 

Haven). 
Stonyhurst  Observatory  - 
Strathfield  Torgiss 
Truro  (Boyal  Institution) 
Yarmouth  (Norfolk) 


England  and  Walbs. 

J.  MeLandsboroogh 

ILTodd. 

J.  McLaren. 

J.  Bell,  for  J.  Cartmell. 

J.  Fellowes,  Capt,  B.B.  - 

R  E.  Power,  LB.C  J^. 

J.  (Tostello. 

T.  Maekereth. 

The  Staff. 

The  Staff,  for  Sir  GJBJUiy . 

Dr.  Hoskins,  F  JLS. 

L.  J.  Crossley 

Dr.  Moyle. 

J.  Tilston. 

A.  P.  Amy. 
The  Staff 

W.  J.  Harrison,  F.G.S. 
J.  Hartnup,  Jun. 

B.  J.  Lowe,  F.R.S. 
Bev.  S.  Whitty. 

J.   Lucas,   for    Bey.    B. 

Main,  F.B.a 
J.      Merrifield,     LL.D., 

F.B.A.S. 

F.  Shaw,  F.M.S.  - 
W.  F.  Cooper,  F.M.S. 
Bey.  F.  Bedfixrd,  M.A., 

F.B.S.E. 
J.  C.  Walker. 

The  Steff. 

Bey.  C.  H.  Griffith,  M. A. 

W.  Newcombe. 

G.  T.  Watson. 


Ceased  Sept  1876. 


Ceased  Jme  1876. 


Ceased  15th  August  1876, 


Aberdeen  Obserratory 

Ardrossan 

Glasgow  Obseryatoiy 

Nairn 

Orkneys,  Sandwick 

Stomoway 

Thurso  - 


Sootland. 

The  Staff. 

W.  McNeil. 

The  Staff. 

W.  D.  Penny. 

Bey.  C.  Clouston,  LLD. 

J.  Smith. 

J.  Trotter. 


Armagh  Obsenratory 

Donaghadee 

Galway,  Queen's  (College 

Kingstown 
Parsonstown 
Boche's  Point     - 
Valencia  Obserratoxy     - 


Ireland. 

S.  Call  for  Dr.  Bobuison. 

J.  McGowan. 

B.  G.  Chire,for  ProfiBssor 

Curtis. 
G.  Mitchell. 

J.  Dreyer  for  Lord  BoMe. 
W.  Kennedy. 
The  Staff. 


S^,     Appendix  to  Bepott'i^iliA  Miitetnvlogical  Committee 


Obtenren. 


British  Colonies,  Possessions,  &c. 


Malta      - 
Naisan  (Bahamas) 

Katal      - 

Scutari,  Britich  Cemetery 

DaYos  (Switzerland) 


C.  Aitken,  Corp.  A.H.C.* 
Corp.  Bravis,  A.H.C. 
Siirgeon^AIaj.  J.  Jamietoo, 

PriT.  G.  Salmon,  A.H.C. 
Serg.  W.  H.  Lyne,  K.E. 
Bev.  F,  Bedford,  M.A.    - 


From  Oct  IS76. 


SUMUABY. 


England  and  Wales 
Scotland  -  -  - 

Ireland    •  .  . 

Colonies  and  British  Pos- 
sessions 

Total      - 


ao 

7 

7 


51 


♦  A.H.G.— Army  Hospital  Corps. 


of  the  A>yal  Society,  '        6d 

APFEKDIX  XL 

•Fishery  Bjcrc^etsbs. 

List  of  Places  supplied  with  Fishsbt  Babometbbs. 


These  supplied  during  the  jears  1876-7'are  distinguished  by  an  asterisk. 


Shetland  Isles. — Sandsoir,  Lerwick. 

Orkney  Isles, — ^Burray.     Kirkwall.* 

Scotland^  east  coast. — Stroma,  Staxigoe,  Wick,  Sarclet,  Lybster, 
Dunbeathy*  Porimahoma«k,  Cromarty,  Avoch,  Naini,  Burghead, 
Poi-tessie,  Port  Knockie,  Portsoy,*  Whitehills,  Gardenstown,  Rose- 
hearty,  PituUie,  Inverallochy,*  Pointlaw,*  Findon,  Portlethen,  Stone- 
haven,* Arbroath,  Broughty  iFerry,  St.  Andrews,  Crail,  Cellardyke,  St. 
Mouance,*  Buiiitisland,  Newhaven. 

England,  east  coast. — Berwick,  Beadnell,  North  Shields,  South 
Shields,  West  Sunderland,*  Hartlepool,  Staithes,  Scarborough,  Filey, 
Flamborough,  Bridlington  Quay,  Withernsea,  Hull,  Lynn,  Wells, 
Gorleston,  Harwich,*  Brightlingsea,*  Wivenhoe,*  Margate,  Deal, 
KingsdoAvn,  Dover. 

England,  south  coast. — Bognor,*  Portsea,  Ryde  and  Ventnor*  (2) 
(Isle  of  Wight),  Gorey  (Jersey),  Haslar  Hospital,*  Poole,  Weymouth, 
Portland)  Budleigh-Salterton,  Cawsand,  Mevagissey,  Gorranhaven, 
Devoran,  Portscath,*  Penryn,  Falmouth,  Newlyn,  Mousehole. 

England,  south-west  coast.St.  IvBBy  Hayle,  Padstow,*  Port  Isaac, 
Boscastle,*  Fremington,  Bumham,  Highbridge. 

Wales. — Briton  Ferry,*  Swansea,  Angle,*  Milford,  Abersoch.* 

England,  north-west  coast. — Fleetwood,  Morecambe,  Mai'yport. 

Isle  of  Man.— Port  St.  Mary,*  Peel. 

Scotland,  south-west  coast. — Port  Patrick,*  Stranraer. 

Ireland,  east  coast. — Cushendall,*  Belfast,  Baugor,  Strangford, 
Ardglass,  Carlingibrd,*  Greenore,*  Dundalk,  Malahide,*  Howth, 
Kingstown,  (2). 

Ireland,  south  coast — ^Dungarvan,  Kinsale,*  Crookhaven.* 

'  Ireland,  west  coast. — ^Valencia,  Dingle,  Tralee,  Tarbert,*  Kilcredane,* 
EUy  Bay,*  Ballina,*  Tribane,*  Killybegs,*  Teelin,*  Burton  Port, 
Bonbeg. 

Ireland,  north  coast. — Dunfanaghy,  Rathmullen,  Buncrana,*  Green- 
castle,*  Portrush.* 

Scotland,  west  coast. — Tarbert,*  'Campbeltown,*  Portree  (Isle  of 
Skye),  Plockton. 

Hebrides,  Stornaway,  Cromore,  Babyle,  Obb,  Ness. 

SuHMART  of  Instbumbnts  On  Sebyice. 

England  and  Wales  -  -     .       -  •  -    61 

Scotland      -  -  -  -  -  -    46 

Ireland         -  -  -  -  -  -    32 
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APPENDIX  Xn. 
Donations  rbgexyed  Dusma  thb  Ybab  1876,  and  to  31  Maboh  1877. 
Presented  bj  Societies,  Institotions,  &c. 


Adelaide 
Adelaide 


Algiers  - 


Allahabad       - 
Aschaffenborg 


Berlin 


Obswvatorj  •       - 
Soath  AoitraUan  Inatitiite 


Berne     • 
Bombay - 

Brisbane 


Service  m^tforologiqne  de 
PAlg^e. 


Met.     Beporter    of    the 

N,W.  Province*. 
K.  Forst-academie  - 


Hanptstation    dee    forfit- 
lidien  Yersnchswesena. 

K.     Hjdrographieches 
Borean. 


E.  Statistischet  Borean 

Stemwarte 
Colaba  Observatory 


Government     Meteorolo- 
gical Beporter. 


Obtervmtoiy   and   Climate  of  Sontii 
Anstralia. 

By  C.  Todd,  C.M.a,  FJt.  A.8L 

Diagrams  showing:  (1.)  depth  of  lain 

in   Adelaide    on   each   day   ftom 

Janoary  1st,  1839  to  October  Slst, 

1874. 

(2.)  Total  rain&ll  in  Adelaide  in  each 

year  from  1839  to  1873. 
(3.)  Average     monthly     run&ll  in 

Adelaide,  Melbonme,  and  Sydney. 
(4.)  Maximum  and  Minimnm  rain£dl 
in  each  month  for— 
Adehade,  Jan.  1839  to  Oct  1874. 
Melbourne,  Jan.  1855  to  July  1874. 
Sydney,  April  1840  to  July  1874. 
Bulletin   Mensuel,     1875,    Fart    II., 

pp.  1-228. 
"LeMobacher." 

Notice  sur  le  service   mMorologiqae 
dn      Gouvemement      general      de 
r  Alg^rie ;  by  General  Farre. 
By  Captain  H.  Brocard. 
Annual  statement  of  nin&U,  1876. 

Beobachtungs-Ergebnisse      der      im 
Kdnigrei<£  Bayem  an   f&ntlicheii 
Zwecken    erridbteten    meteorologi- 
schen  Stationen,  1873, 1874,  1875. 
By  Professor  B.  Ebermayer. 

Jahresbericht,  1875. 

Nachrichten     ftir     'Seefahrer.    Vol. 

VIL,  Vol.  VIIL,  Nos.  1-12. 
Annalen      der     Hydrographie     und 
MaritimenMeteorologie,  1876 ;  Vol. 
rV.,  1877;  Vol.  V.,  Parts  1-3. 
By  Dr.  G.  Neumayer.    (See  also 
Hamburg.) 
Preussische       Statiatik.        No.    37 : 
Monthly  means  of  Pressure,  Tem- 

•  peratnre,  &e.  for  1875. 

Ober  die  Witterung  des  Jahrea,  1875 
und  Anfang  1876. 
By  H.  W.  Dove,  F.B.S.  (See  also 
Dove.) 
Besultate  der  meteor.  Beobaehtungen, 
1875. 

By  Dr.  A.  Forster. 
Beport  for  year   ending   30th   June 

1876. 
Administration  Beport,  1875-6. 
By.  C.  Chambers,  F.B.S. 

Bain&U  in  Queensland,  1874.  Sum- 
mary of  meteorological  observations 
at  Brisbane,  Somerset,  CJape  York, 

*  Toowoomba,  and  Cape  Moreton, 
1875.      Report  for  1874-5. 

By  H.  McDonnell. 
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Brassels- 


Cafcntta- 


Cape  of  Qood 

Hope. 
Carlsruhe 

Cbatham 
ChriftUma      - 


Coimbra 

Colombo  (Cey- 
lon). 


Copenhagen 


Obserratoire  Rojral 


Meteorological  OiBoe 


Sorveyor  General's  Office 

Boyal  Obaenratofy  - 

Meteorologiache  Central- 
Station. 


School  ]of  Military  Engi- 
neering. 

Norske      Meteorologiske 
Xnatitat. 


R.  Untversity 
Obaervatorio  -        -       - 
Surveyor  General's  Office 


Danske     Meteorologiske 

Institut 


K.    Danske    Videnska- 
bemes  Selskab. 


Annales,  1876,  pp.  Sd-96. 
Bulletin  M^t^oiolo^qne.    Cartes  dea 
pressions  barom^triqnes. 
By  MM.  B.  Qaetelet  &  Hooxean. 

Abstract  of  observations,  Aug.  1875  to 
Nov.  1876. 

Weekly  report  of  Bain&U,  Nov.  1875  to 
Feb.  1877. 

Telegraphic  reports,  Nov.  1875  to  Feb. 
1877. 

An  account  of  experiments  made  in 
1875-6  in  various  parts  of  India,  for 
the  purpose  of  comparing  the  ob* 
served  temperature  of  the  dew  point 
with  that  computed  from  tiie  psy* 
chrometer  by  different  methods  of 
reduction. 

On  the  physical  explanation  of  the 
inequality  of  the  two  semi-diurnal 
oscillations  of  barometric  pressure. 

On  certain  protracted  irregularities  of 
atmospheric  pressure  in  the  Indian 
Monsoon  Region,  and  their  relation 
to  variations  of  the  local  rainfidl. 
ByH.F.  Blanford. 

Abstracts   of  the  Results   of  Houriy 
Observations,  Sept.  1875  to  Dec.  1876. 
By  CoL  Thuillier,  F  JLS. 

Magnetical  and  Meteorological  Ob* 
serrations.  Vol.  II.,  1841-6. 

Beobachtungen  der  badischen   Statio- 
nen,  Nov.  1875  to  Dec  1876.    Be* 
richt  1875. 
By.  Dr.  F.  Sohncke. 

Abstract  of  Observations  for  1875 
and  1876,  with  Diagrams. 

Meteorologisk  Aarbog,  1874. 

Vejledning  til  Udforelse  af  de  Meteoro- 
logiske Jagttagelser. 
£tudes  sur  les  Mouvements  de  I'Atp 
mosph^re. 
B^  C.  M.  Guklberg  &  H.  Mohn. 
Oversigt  over  Veirforholdene  i  Norge, 
1875. 

By  Professor  H.  Mohn. 
Die  Ptlanzenwelt  Norwegens. 

By  Dr.  Schabeler. 
Observa^oes,  1875. 

By  M.  da  Sousa. 
Results  of  Meteorological  Observations 
at  Ceylon.    Oct.  1875  to  Nov.  1876. 
Results  of  observations  in  Colombo 
during  1875-6.    Rafai&Il  in  Ccgrlon, 
during   1875;    and   Means    during 
previous  five  years. 
By  Lt.-Col.  A.  B.  Fyers,  R.B. 
Bulletin  M^t^orologique  du  Nord,  1876* 
Weather  Charts,  Dec.  1875  to  Dec. 
1876.     Maaneds-ovenrigt  over  Veir- 
forholdene, Nov.  1875  to  Feb.  1877. 
Meteorologisk  Aarbog,  1874-75. 
By  Capt  H.  Hofi&neyer. 
Forhandlinger,  1875,  parts  2, 3.    1876, 
parti. 
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K.     DttMke     Vffeiiika^ 

RJmst  wuc  le  almoiDe  de  IL  Wed:, 
•'Ueber  die  Wassexabnahme  in  dea 

QueUen,''  &c. 

. 

By  M.  M.  A.  CoWing,  a  Holten, 

and  F.  Johnstrup. 

Cracov  • 

1876  to  Jan.  1877. 

n                   •         " 

Materyaly  do    Klimatografil  Galicyi. 
Rok,  1875. 

* 

9f                      •           " 

Uber   die   periodischen  Aendenmgen 
der  Lufttemperatur. 
By  Dr.  F.  Karlinski. 

Doblm   *.       - 

B.IHiUtii  Society   -        - 

Journal,  Vol.  VIL    No.  44. 

Edmborgh      • 

BoyalSocietf 

Proceedings,    Sessimw     1874^5,    and 
1875-6. 

Scottish     Meteorological 

Journal,  Nos.  47-50. 

Society. 

Fahnouth 

B.  Conwall  Polytechnic 

Society. 
I.  B.  Academia  4i  Marioa 

Beport,  1875. 

Fiume    - 

Osserraaioni  delle  Statione   Meteoco- 

logica,  Oct  1875  to  Jan.  1877. 

Flotence 

R.    Mueo   di    Fisica    e 
Storia  Natcnale. 

AnnaU,  1808  (Tome  1-2),  1865. 

»>                         w 

Archivio   Meteorologico  centrale  Ita- 
liano,  1657-70,  and  1832-52. 

Frankiisrt  o/M. 

Fhydkaliaehef  Verein     - 

Jahresbericht,  1874-5. 

G«iieTa  - 

Bibliotfa^iie    UnireraeUe 

Archiyes  dea  Sciences,  Vols.  55  to  58. 

Socidt^  G^ognphique       - 

Le  Globe,  Vol.  XIII.,  Nos.  5-6.    VoU. 
XIV.  and  XV. 

Qorizin  - 

OBservatorio  -       -        - 

Osservazioni  della    Statione  Meteoro- 
logica,  July  1875  to  Dec.  1876. 

Greenwidi 

Beport  of  the  Astronomer  Boyal  to  the 
Board  of  Visitors,  1876. 

f»               "       • 

Magnetical  and  meteorological  obser- 
rations  for  1873-4. 

»               "        " 

Weekly    Returns    to    the    Registrar- 
General,    VoL     XXXVII.        Vol. 
XXXVIII,  Nos.  1-11. 

w                          "            " 

DaUy  Weather  Report 

• 

By  Sir  G.  B.  Airy,  K.C.B. 

Hamburg 

Deutsche  Seewarte  - 

Wetterbericht 

w               »          "        ' 

Monatliche  Obersicht  der  Wittenmg, 
Jan.  to  Apl.  1876.     Tabellariscfaer 
Morgenbericht  der  Deutschen    Sta- 
tionen,    1876.     Begulation  fur    das 
Chronometer-PrufuDgs-Institut     Re- 
lation fur  die  PritfUng  Ton  naat> 
ischen  und  meteor.      Instrumenten. 

Instruction   uber  die  Fohmng  dea 
Journals.    Instruction  fur  die  Sig- 
nalstellen.    Einiges  iiber    die  physi- 
kaUschen  VerhiUtnisse  Ton  Hamburg 
und  Umgebung. 

By  Dr.   G.  Neumayer.   (See  also 
Berlin.) 

H^lsiQgfon     - 

SociM  des   Soienoes  de 

ForhandUnger,  Vol.  XVII.  (1874-5). 

Finlande. 

Obsenrations  m^t^rologiques,  1873. 

Hobarton 

B.  Society  of  Tasmania  - 

Monthly  Notices  of  Papers  and  Pro- 
ceed!^ 1874. 

Meteorology,  1876. 
Synchronous  Obserrations,  1876. 

Results,  1876. 

By  F.  Abbott,  FJR.A.a 

of'^  Royal  &o«iely. 


'es 


Hosg  Kong 

GovenimefttOhrfl  floBpital- 

MMmUgidd   OlHervations  «Md»  U 

Victoria».Oct  1875  Co  Dec.  1876.] 

.       •      ■ 

ftarbonr  OAce 

Dec.  1875  to  Jan.  1877. 
Weather  TalSles,  1074,  May-Dee. 
„       187(J. 
„          „       1876,  Jan.-Oct. 
By  O^rttun  H.  G.  Thomsett,  RN, 

Kew   . 

Observatory 

* 

Beport  for  year  ending  81st  Oct.  1876. 
Ergebnisse  der  Beobachtongs-Stationen 

Kiel        -        - 

Ministerial-CommiBsion       | 

zur    Untersnelmng 

der 

an  den  dentschen  Kusten,  Jan.  1875, 

deutschen  Meere. 

to  June  1876. 

Eremsmunster 

Stemwftrte 

i* 

Besultate  der  meteor.  Beobachtongen 
in  dem  Triennium,  1873,  1874,  und 
•    1876. 

By  G.  Strasser. 

Leicester 

Literary  and  Philosophical 

Report,  1876. 

oociciy. 
Town  Mnseam    - 

- 

Report  of  Ck)mmittee  to  31st  March 
1876. 

Leipzig 

Stemwarte 

Resultate   aus    den   meteorologiachen 
Beobaehtnngen,  1872-3.    Monatliche 
Cbersicht  der  Resultate,  Sept.  to  Dec 
1875.      Meteorologische     Beobach- 
tungen,  1874-5. 
By  Dr.  C.  Bmhns. 

liflbon     - 

Observatory    - 

- 

Annaes,  Vols.  9-11. 
By  Sr.  Capello. 

Lirerpool 

Mercantfle   Marine 

As- 

Monthly  Reporter,  Oct.  1876  to  Feb. 

. 

sociation. 

1877. 

London  - 

Admiralty    ■   • 

Tide  Tables  for  1877. 

Hydrographic  Notices,  1876. 

Journals  and  Proceedings  of  the  Arctic 
Sxpe^ion,  1876-6. 

Reports  on  Ocean  Soundings  and  Tem- 
perature. 

Remarks  on  Revolving  Storms.  Papers 
on    the     "Valorous"     and    •'Chal- 

lenger  "  Expeditions. 

Army    Medical    Depart- 

Report, 1874. 

ment. 

Board  of  Trade 

. 

Report  of  Wrecks,  Casualties,  &c.  firom 
JiUy  1874  to  June  1875. 

Report  for  1875. 

British  Association  - 

- 

Report  for  1875. 

Colonial  Office 

Extract  from  Blue  Book  on  Falkland 

Isles.      . 

By  Col.  D'Arcy. 
Returns    from    various   colonies   and 

settlements. 

India  Office     - 

Report    on  the   operations  connected 
with    the    observation  of  the  Total 
Solar  Eclipse  of  April  6Ui  1896  at 
Kicobar  Islands. 
By  Capt.  Waterhouse. 

Catalogue  of  Maps,  &c.,  of  India  and 

Returns   from  various    Observers   in 
India. 

Institution  of  Chril 

En- 

Address  of  Geo.  Rbt.  Stephenson,  Bsq. 

gineers. 

on  his  Election  a«  President,  11th 
Jan.  1876. 
Rainfall  and  Evaporation. 

By  Mesats.  SymonSj  Greares,  and 
Evans. 

London  Institntion 

- 

Journal,  14o.  27. 
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Madrid    . 


Manchester 
Mauritius 

Melboarne 
Modena  - 


Medical    Department    of 

tlieKaTy. 
Meteorok^oal  Society     - 

Bojral  AstroaomiealSocietj 


Royal  Geograpbical  Society 
Boyal  Horticiikiual  So- 


CMty. 
oyallnstiti 


Moncalieri 


Boyallnstitatioo  of  Great 

Britain. 
Boyal  National   lifeboat 

Institotion. 
Boyal  Society 

Boyal  United  Sendee  in- 

stitotioo. 


Society  of  Arts 

Sooth  Kensington  Mnaenm 


Standards  Department 
B.  Obseryatozio 


Literary  and  Ffailosophical 

Society. 
Meteorological  Society      - 


Elagstaif  Obaenratory 


B.  Observatorio 


Observatory 


Beport  for  1875. 

Qnarttoly  Joonal,  Btfts  17-21. 

Cataloffne  of  Library. 

MoDtlily  Notices,  VoLXXXYIL^  Kca. 

a-9.    VoL  XXXVllL,  No.  1-4. 
Memoirs,  VoL  XLIL 
Proceedings,  VoL  XX.,  Not.  1-6.  VoL 

XXI.,  Nos.  1-3. 
Journal,  VoL  IV.,  J^art  16. 

Proceedings,  VoL  VIII.,  Nos.  64-65. 

Journal,  Nos.  99-103. 

Proceedmgs,VoLXXIV.,Nos.  165-170. 
„         VoL  XXIV.,No.  171-177. 
Journal  Nos.  83-88. 

On  the  best  IVpes  for  War  Vessels  liar 
the  British  Nary. 
By  Comm.  G.  H.  U.  Noel. 
Journal  Nos.  1207-1271. 
Handbook  to  the  Special  Loan  Col- 
lection of  Scientific  Apparatus  and 
Catalogue. 
Beports  1874-5, 1875-6. 
Daily  Weather  Beports,  1876. 
Obseiradones  Meteorologicas  de  Ma- 
drid, 1869-73. 
Besumen  de  las  Obserracfones  Meteo- 
rologicas  de    Provincias,    1869    to 
1878. 
Anuario,  1875-76. 
By  Sr.  Aruilar. 
Proceedings,  YoL  XIV.    Memoirs  3rd 

Series.    Catalogue  of  library. 
Meteorological      Observations       for 
1874-5. 
By  0.  Meldmm,  M.A. 
Monthly  Becord  of  Besults  of  Obser- 
Tsdons  in  Meteorology,  &c.,  June 
1875  to  July  1876. 
Besults  of  ObeerrationB,  1874  VoL  HI. 

ByB.  J.EUei7,F.B.S. 
Andamento  Annuiale  della  Tempera- 

tura. 
Comunicarioni  alia  B.  Accademia  di 
Scienze  Lettere  et  Arti  di  Modena  (as 
to     periodicity    of     meteorological 
phenomena). 
Progetto  di  Una  Societik  Meteorologica 
Italiana. 
By  Sr.D.  Bagona. 
Bulletino  Meteorologico: 

VoL  Vn.,  Nob.  8-12. 
^,    IX.,  Nos.  10-12. 
„    X. 
Ossenrazioni      Meteor,     fatte     neUe 
stationi  presso  le  Alpi  Italiane,  July 
1875  to  Not.  1876. 
Osserrazioni  della  declinazione  mag^ 
netica. 
Sulla   distribuzioni   della   Pioggia  in 

Italia,  1871-2. 
Confronti  dei  Barometri  delte  Staiioni 
Meteor.  Italiane. 
By  M.  P.  Densa. 
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Mtmich  - 

Naples    - 

Neachatel 
New  York 


Oxford    - 

I 


Palermo  - 


Paris 


Pavia 


K.  Sterbvarte 


Specola  Reale 


Societe  des  Sciences  Na- 
ture! les. 
Central  Park  Observatory 


RadcliflFe  Observatory 


R.  Osservatorio 


Academie  des  Sciences 


Association  Scientifique  de 

France. 
Bureau  des  Longitudes     - 
Dep6t  des  Cartes  et  Plans 

»  91 


Minist^re  de  la  Marine,  &c. 
Observatoiro  de  Paris 

Observatoire     de    Mont- 
souris. 

>i  »» 

Service      Hydrometrique, 
(Seine.) 

»  >» 

Societe  M^teorologique    - 


Meteorologische      und      magnetisohe 
Beobachtongen,  July   1874  to  Dec. 
1875. 
By  Dr.  J.  v.  Lamont. 
Bulletino  Meteorologico,  Oct.  1875  to 
March  1876. 
By  Sr.  BrioBchi. 
Bulletin,  Vols.  IV.  to  V. 

Abstract   of    Registers   from   S.    R. 

Instruments.     1876. 
Report  1874-5. 

By  Prof.  D.  Draper. 

Results  of  Meteorological  Observations, 

1873-4. 
On  the  Rainfell  for  25  years,  1851-75, 

at  Radcliffe  Observatory. 
Report  1875-6. 

By  the  Rev.  R.  Main,  F.R.S. 

BuUettino  Meteorologico: — 
Vote.  IV.  and  V. 
Vol.  XI.,  Nos.  1-8. 
By  Sr.  G.  Cacciatore. 
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Abstract  of  the  Weather  at  Penzance  and  Neighbour- 
hood, 1875-6. 

On  the  Theory  of  the  Cup  Anemometer  and  the  Deter- 
mination of  its  Constants. 

Reduction  of  Anemograms  taken  at  Armagh  Obser- 
vatory, 1857-63. 

On  the  Storm  in  the  Isle  of  Wight,  September  28th 
1876,  and  on  the  Cause  of  Storms. 

Velocity  of  the  Wind  at  Liverpool. 

Reisen  und  Forschungen  im  Amur-Lande,  1854-6. 

Technological  Dictionary. 

On  the  Storm  which  passed  over  the  South  of  England 
March  12th,  1876. 

Weather  Charts  and  Stonn  Warnings. 

On  the  Registration  of  Sunshine. 

Remarks  on  the  present  condition  of  Maritime  Meteor- 
ologjr. 

Magnetische  und  meteorologische  Beobachtungen, 
February  1875.to  February  1877. 

Windrosen  des  siidlichen  Norwegens. 

Undersdgelso  af  Svartisen  og  Temperaturforhold  i 
enkette  af  de  Nordlandske  fjorde. 

On  the  Measurement  of  Waves. 

On  the  Variation  of  Errors  in  Hydrometers. 

Monthly  Meteorological  Magazine  for  1876  ;  British 
RainM,  1875. 

Histoire  de  TAtmosph^re,  April  to  August  1876. 

Etude  sur  les  Courants  Aeriens. 

Letter  to  the  Scottish  Meteorological  Society  on 
"Theory  of  causes  by  which  Storms  Progress  in  an 
Easterly  JDirection  over  the  British  Islands,  &c." 

Report  of  the  Great  Trigonometrical  Survey  of  India, 
1874-5. 

t)ber  die  Ursachen  der  Bora  in  Noworossisk. 

Observations  sur  le  Spectre  de  TAurore  Boreale. 

Bidrag  till  Kannedomen  om  vindfOrhallandena  i  de 
Spitsbergen,  &c. 

Observations  M^t^orologiques  de  TExpedition  Arctique 
SuMoise,  1872-3. 

Cruise  of  the  **  Pandora." 

Trombes  et  Cyclones. 
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Appendix  to  Report. 


APPENDIX  Xm. 


List  of  Persons  in  the  Euplotkent  of  the  Meteorological  Com- 
mittee on  1st  April  1877,  with  their  Occupations  and  Amount 
of  Salarj. 


Dutiei. 

Salary 

Yeariy. 

Weekly. 

Office. 

Robert  H.  Scott     - 
J.  S.  Harding,  jun.  - 
T.  D,  BeU 

J.  S.  Hardinj^,  senr. 

Director  of  the  OflSce       ... 
Correspondence,  Accounts,  Library  - 
BegiBtering  of  documents,  publications, 

Office  keeper 

800     0     0 
250     0     0 
100    0     0 

£    B.   d. 

1  18    6 

Cammisnonaire      \  Messenger    - 
Land  Meteorology  (^Observatories). 


R.  n.  Curtis  - 
A.J.Rigby  - 
C.  H.  Thompson 
H.  N.  Cobley 
C.  Stodart  - 
E.  G.  Aldridge 
H.  H.  Bourne 
J.  A.  Curtis  - 
♦W.  E.  Brodie 
A.  H.  BeU     - 


Reproduction  of  observatory  curves 
by  pantagraphs,  and  preparation 
for  pubUcation. 


Examination 
Returns. 


of      Observatory 


Discussion  of  returns,   and    com- 
putations. 


Land  Meteorology  (^Telegraphy), 

F.  Oflster 
W.  L.  Dallas  - 

F.  Brodie 

G.  G.  Francis 
R.  Sargeant   - 
A.  R.  Simpkins 
H.  Chivers     - 


Preparation  of  ireather  reports  and^ 
computations. 


Ocean  Meteorology, 

Capt  H.  Toynbee 
R.  Strachan  - 

C.  Harding  - 
T.B.  Allen  - 
H.  Harries  - 
W.  AUingham 
H.  J.  Green  - 


J.  E.  CoUum 


Marine  Superintendent 
Charge  and  disposal  of  instruments  and 
reduction  of  meteorological  returns, 


^Discussion    of    data   and    compu-- 
tations. 


Superintendent    of  Valencia   Obser- 
vatory. ^ 


170     0     0 


130     0     0 


190  0  0 

180  0  0 

106  0  0 

100  0  0 


400 
250 

180 
130 


170    0     0 


1   18  6 

1  12  0 

1     9  0 

8     2  0 

1     5  0 

1     5  0 


I     0 
0  IS 


19  0 
18  0 
0  19     6 


1  18  6 
1  18  6 
0  17     6 


*  Mr.  H.  Newton  has  been  engaged  since  9th  April,  at  a  weekly  salaiy  of  12s.  6<f., 
in  place  of  Mr.  W.  E.  Brodie,  deceased. 
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UST  OF  PUBLICATIONS,  ftc.  issued  imder  the  Authority 
of  the  Meteorological  Committee. 


OFFICIAL. 

No.  1.  Kepoi-t  for  1867.    Presented  to  Parliament.     !«• 

2.  Instructions  for  Meteorological  Telegraphy.     New  Edition. 

(1875.)     6d. 

3.  Fishery  Barometer  ManuaL     6dl 

4.  Charts  of  Surface  Temperature,  South  Atlantic  Ocean.  2s.  6d, 

5.  Report  for  1868.    Presented  to  Parliament.     5d. 

6.  Report  for  1869.    Presented  to  Parliament.     lO^f. 

7.  Quarterly   Weather   Report   for    1869.— Parts    I.   to  IV. 

5s.  each.  ^ 

8.  Barometer  Manual.     1^.     [New  Edition  in  the  Press.] 

9.  Quarterly   Weather    Report    for    1870.— Parts   I.  to   IV. 

6«.  each. 

10.  Repoit  for  1870.    Presented  to  Parliament.     lOd. 

11.  Contributions  to  our  Knowledge  of  the  Meteorology  of  Cape 

Horn  and  the  West  Coast  of  South  America.     2s.  6d, 

12.  Currents  and  Surface  Temperature  of  the  North  Atlantic 

Ocean,  from  the  Equator  to  Lat.  40°  N.,  for  each  month  of 
the  year,  with  a  General  Current  Chart.     2s.  j6</. 

13.  A  Discussion  of  the  Meteoi'ology  of  the  Part  of  the  Atlantic 

lying  North  of  30°  N.  for  the  Eleven  Days  ending  8th 
February  1870.    Price,  with  Book  of  Charts,  5s. 

14.  Quarterly   Weather   Report   for    1871.— Parts.  I.    to   IV. 

5s.  each. 

15.  Report  for  1871.     Presented  to  Parliament.     lOd. 

16.  Quarterly   Weather   Report   for    1872.— Parts  I.   to    IV. 

5*.  each.  ^ 

17.  Report  for  1872.    Presented  to  Parliament.     Is. 

18.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Antarctic  Regions.     2s.   ' 

19.  Quarterly  Weather  Report,  1873.— Parts  I.  to  IV.     5s.  each. 

20.  Charts  of  Meteorological  Data  for  Square  3.  Lat  0°  -  10**  N. 

Long.  2(f  -  30°  W.,  and  Remarks  to  accompany  the 
Monthly  Charts,  which  show  ^the  Best  Routes  across  the 
Equator  for  each  Month,  &c.     20^. 

21.  Report  of  the  Pioceedings  of  the  Meteorological  Congress 

at  Vienna.     Is. 

22.  Report  for  1873.     Presented  to  Pailiament.    4d. 

23.  Report  of  the  Proceedings  of  the  Conference  on  Maritimu 

Meteorology  held  in  London,  1874.    2s. 

24.  Instructions  in   the    Use   of   Meteorological   Instrumentr^ 

1*.  6d. 

25.  Quarterly  Weather  Report  for  1874.— Parts  L,  II.,  and  IV. 

5s.  each.    Part  III.,  5s.  9d. 

42284.  F 
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LIST  OF  PUBLICATIONS,  &c.— continued. 

No.  26.  Beport  for  1874.    Presented  to  Parliament.    6^. 

27.  Charts  of  Meteorological  Data  for  the  Nine  IQ^  Squares  of 

the  Atlantic  which  lie  between  20>  N.  and  IQ^  f>^  and 
extend  from  10^  to  40^  W.,  with  accompanying  Remarks, 
ending  with  the  best  routes  across  the  Equator.    24s. 

28.  Contributions  to  our  Knowledge  of  the  Meteorology  of 

Japan.  Bj  Staff-Commander  Thomas  H.  Tizard,  H.M.S. 
Challenger.     Is, 

29.  Report  for  1876.    Presented  to  Parliament.    4d. 

30.  Quarterly  Weather  Report,  1875.    [In  the  Press.] 


NON-OFFICIAL. 

No.  ].  Report  to  the  Committee  on  the  Connexion  between 
Strong  Winds  and  Barometrical  Differences. — ^Bj  Robert 
H.  Scott,  Director  of  the  Office.    6d. 

2.  Report  to   the  Committee   on    the   Meteorology  of  the 

North  Atlantic. — ^By  Captain  H.  Toynbee,  Marine  Super- 
intendent.    Is, 

3.  Report  to  the  Committee  on  the  Use  of  Isobaric  Cunres.— :- 

By  Captain  H.  Toynbee,  Marine  Superintendent.     Is. 

4.  Routes  for  Steamers  from  Aden  to  the  Straits  of  Sunda  aad 

back.    Translated  from  a  Paper  issued    by  the  Royal 
Meteorological  Institute  of  the  Netherlands.    StL 

6,  On  the  Winds,  &c.  of  the  North  Atlantic  along  the  Tracks 
of  Steamers  from  the  Channel  to  New  York.  Translated 
from  a  Paper  issued  by  the  Deutsche  Seewarte,  Hamburg. 
6d. 

6,  Report  of  the  Proceedings  of  the  Meteorological  Conference 

at  Leipzig.     Is. 

7.  Notes  on  the  Form  of  Cyclones  in  the  Southern  Indian 

Ocean.— By  C.  Meldrum,  Esq.,  M.A.,  F.R.A.S.  Sd. 

8.  Report  on  Weather  Telegraphy  and  Storm  Warnings.    Pre* 

sented  to  the  Meteorological  Congress  at  Vienna. 
Sd. 

9,  Report  of  the  Permanent  Committee  of  the  Vienna  Congress 

for  1874.     U,  6d. 

10.  On  the  Physical  Geography  of  that  part  of  the  Atlantic 

which  lies  between  20^  N.  and  10^  S.,  and  extends  from 
10°  to  40^  W.  A  Paper  read  before  the  British  Asso- 
ciation at  Bristol,  in  August  1875,  by  Capt.  Toynbee, 
F.R.A.S.,  F.R.G.S.,  Marine  Superintendent     1*.  6d. 

11.  Report  of  the  Permanent  Committee  of  the  Vienna  Con« 

gress  for  1876.    2s. 


Sold  by  Potter,  31,  Poultry,  and  Stanfobd,  Charing  Cross. 
The  Annual  Reports  may  be  obtained  of  all  Parliamentary  Booksellers. 
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